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Bound Volumes of 1929 Journal 


The bound volumes of the JoURNAL 
for 1929 are now ready. Members 
may obtain copies at $5.00 per volume 
and non-members at $10.00 per vol- 
ume. The JOURNAL has been bound 
in attractive imitation black leather 
covers and includes a “Subject and 
Authors’ Index.” A few copies of the 
volumes for the years 1924 to date 
are still available. These volumes 
represent a complete and authentic 
source of welding information. 


Instruction Manuals 


In order to meet the demands for 
a brief treatise of the fundamentals 
of arc, gas, resistance and thermit 
processes, instruction manuals have 
been prepared by an Educational Com- 
mittee of the American Welding So- 
ciety. These have been bound to- 
gether with imitation leather covers 
and are available at $2.50 per copy. 


Annual Meeting 


Plans are under way for holding 
the annual meeting of the American 
Welding Society in New York on 
April 23, 24 and 25. Preliminary in- 
dications are that this will be one 
of the most successful annual meet- 
ings ever held. A record attendance 
is expected. 


Membership Campaign Extended 

At the. request of a number of 
Prominent members of the American 
Welding Society, the Member-for- 
Member Campaign has been extended 
from Feb. 1 to March 15. 

This will provide an opportunity for 
those who have as yet been unable 
‘o secure their new members to do so. 
A complete list of those who have 
met the requirements of the Member- 
for-Member Campaign will be printed 
'n an early issue of the JouRNAL. 


Welding of Structural Steel 


There is given elsewhere in this 
JOURNAL a statement covering cities 
which permit welding of steel build- 
ings and a list of the more important 
welded steel structures in the United 
States. This information has been 
compiled by the Building Code Com- 
mittee and represents a cross-section 
of the advance that has been made by 
welding in this field in recent years. 
It is also indicative of the confidence 
that is being placed in welding by im- 
portant legislative bodies. 


Welding Progress in 1929 


In this issue there is published a 
brief review of the outstanding de- 
velopments in 1929 as prepared by 
representative members of the Amer- 
ican Welding Society. It is not 
claimed that this review is complete, 
but it does indicate the remarkable 
growth of welding and extension of 
its applications. The curve of the 
growth of welding is steeply upward. 

The Meetings and Papers Commit- 
tee invite members of the Society to 
suggest papers which will bring out 
additional applications of welding, in- 
cluding such information as technique 
of welding, selection of material, de- 
sign data, qualifications of welders or 
other technical information. 


Welding to Be Applied to Office 
Buildings 

Two office buildings, one on the 
west and the other on the east coast, 
are soon to be erected with the as- 
sistance of metal arc welding. A 
13-story structure is to be erected for 
the Southern California Edison Com- 
pany in Los Angeles, almost entirely 
are welded, and a 14-story struc- 
ture is to be built for the Boston 
Edison Company in Boston, also elec- 
trically field welded. 

It is eres out by the proponents 
of welding that these applications 
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represent noteworthy progress toward 
the general adoption of this new 
method of building construction. 

The Boston Edison building will be 
located at 180-182 Tremont Street 
and will be the first welded building 
in the city of Boston. W. A. & H. A. 
Root are the general contractors; the 
architects are Bigelow, Wadsworth, 
Hubbard & Smith; the engineers are 
Whidden Beekman Engineering Com- 
pany, and Frank P. McKibben, will 
act as consulting engineeer for the 
owners and will be responsible for 
the welding. The building will have 
14 stories, will be 60 feet wide on the 
front, 112 feet deep and 155 feet 
high. It will have a basement and 
sub-basement. A total of 1200 tons 
of steel will be used in the structure. 

The two top floors of the Boston 
building will be occupied by broad- 
casting station WEEI, thus giving 
that station the distinction of being 
probably the first broadcasting sta- 
tion to be housed in a welded build- 
ing. Two or three of the lower 
stories, with the basement, will be 
occupied by stores. The entire field 
fabrication will be by arc welding. 

The Southern California Edison 
Company building in Los Angeles 
will have 13 stories, not including a 
basement and a pent-house, will cover 
a ground space of 180 by 180 feet 
and will be 150 feet high. With the 
exception of the first four stories all 
steel work will be arc welded. The 
steel in the first four stories will be 
partly welded and partly riveted. 


The architects are Allison & Allison, 


and the Southern California Edison 
Company will act as its own engineer. 
C. C. Watson of the General Electric 
Company will supervise the welding. 

An interesting feature of the Los 
Angeles building is the special design 
to provide for the contingency of 
earthquakes. It is said that the 
building will be built according to 
the best standards of modern earth- 
quake design. All of this earthquake 
bracing will be arc welded. 

Another application of welding to 
the construction of city buildings will 
be made in Schenectady, N. Y., where 
a new $1,500,000 city hall is to be 
constructed by this method. This w ll 
be an all-welded structure. 

Engineers interested in the applica- 
tion of electric arc welding to build- 
ing construction point out that the 
art has now progressed to a point 
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where, in many cases, it is actually 
less expensive to construct by welding 
than by riveting. While this has been 
theoretically possible since the first, 
shop methods and other develop- T’ 


mental details for some time kept the with 
welding cost higher. A number of in t 
recent instances, however, involve Stru 
welding bids which are lower than of t' 


those covering riveted construction. 
Engineers explain, in this connection, the 


that the cost of welding is not the form 
only factor involved; the use of less ing 
steel is an important item, and ther: weld 
are a number of others, including the This 
elimination of noise in building erec- cord: 
tion in business sections. in la 
ent t 
Welding in Metal Working Field f°’ 
Reprinted from Jan. 23, 1930, issue of ducte 
The Iron Age from 
Welding applications in the metal- fied. 
working field are almost bewildering requ 
in their number, scope and speed of the t 
introduction. It seems but a short 
time when the chief function of weld- 
ing, as it emerged from the black- b h 
smith shop, was to patch up castings — 
defective in surface or incomplete in tribu 
contour. Then the equipment came @ Amer 
into vogue to remove gates and risers Con 
in the foundry, and shortly we began & /nter 
to see such things as pipe railings as- _ 80 
sembled with welded connections in- § Natio 
stead of threaded joints. Gradually tur 
there appeared various forms of 
rolled steel welded into complete ma- Tot 
chines, or parts of them. That such Abc 
uses of welding were at first re- B® has b 
garded as questionable merely proves & specifi 
how much ahead of current practice & welde: 
the leaders in the welding campaign & gram 
were. Continued aggressiveness has &@ labora 
brought the process into such good & ificati: 
repute that the makers of welding & mens 
equipment-no longer stand alone in & where 
seeking new welding fields. They & be sta 
have the independent help of plant & exami, 
managers. The fact remains, hov- 
ever, that promotion will largely re- 
main with the welding advocates, and 
it is this direct interest, vigorously 
fostered at all times and in all ways, Th 
that affords the striking example for tion ec 
those in other fields who, in this con- eA 
tinued play of the forces of the nev 
competition, so-called, would bring McKib 
about the expansion which each de. ill | 
sires. Yet, judging from the scem-@ 
ing indifference in some branches 0! Ther. 
industry, the lesson is not taken ser'- from 


ously, if indeed it has been learne/. 


1930] 
ually Welding 
lding Taken from Annual Report Research 
been Committee, American Institu’e of Steel 
first. Construction 
relop- The research work of the committee 
vt the with respect to welding has continued 
or of in the form of cooperation with the 
volve Structural Steel Welding Committee 
than of the American Bureau of Welding 
ction. organized about three years ago for 
ction, the purpose of obtaining reliable in- 
t the formation upon which safe unit work- 
f less ing stresses in the designing of 
there welded structures could be based. 
ig the This work has been carried on in ac- 
erec- cordance with the program outlined 
in last year’s report and at the pres- 
ent time the status of the work is as 
ield follows: 
te Qualification tests have been con- 
sue of ducted at twenty-five shops where 
from one to three welders were quali- 
wen fied. The qualification of each welder 
oriae required 20 tensile test coupons. Of 
| the total of 1677 program specimens, 
gt Gor more than one-third have been welded 
pet and shipped and most of these tested. 
black. The necessary financing has now 
thea been completed by the following con- 
tributions: 
came (@ American Institute of Steel 
risers Construction ........... 10,000.00 
began [nternational Acetylene As- 
ns in- @ National Electric Manufac- ' 
sdually turers 7,500.00 
ms of 
te maz Total $22,521.68 
it such About $15,000 of the above amount 
‘st re-@ has been spent for the printing of 
proves @ specifications, for qualifying the 
wractice # welders and for testing of the pro- 
mpaign # gram specimens. Reports from thé 
ss has @ laboratories of material, testing qual- 
h good @ ification coupons and program speci- 
welding # mens have accumulated to a point 
lone in @ where it is desirable that work should 
They @ be started on the arrangement and 
f plant @ examination. 
3, how 
rely re- 
tes, and 
rorously Detroit 
il ways, The J i f thi 
aple for. anuary meeting of this Sec- 
his cot ion was held at the Detroit Engi- 
the new ing Society Building Tuesday, 
i bring an at 8.00 p.m. Prof. Frank P. 
ach de- ucKibben, consulting engineer, gave 
illustrated lecture on the “Welding 
wches of Th Steel Buildings and Bridges.” 
ere were present representatives 


volt from a number of the local sections 
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The full time services of an assis- 
tant for this work have been em- 
ployed and it is believed that the 
work of the committee will be com- 
pleted during the year 1930. 

As a by-product of this program it 
is expected that some forty of the 
leading fabricating shops will be edu- 
cated in the use of welding in their 
work and that universities will be- 
come familiar with the design of 
structural steel specimens and the 
strengths that may be expected from 
the various types of welds. 


Nov. 8, 1929. 

AUBREY WEYMOUTH, Post & McCord, 
New York, N. Y. (Chairman). 

H. G. BaLcom, Consulting Engineer, 
New York, N. Y. 

LEE H. MILLER (ex-officio), American 
Institute of Steel Construction, Inc., 
Cleveland, Ohio. 


California Certified Boiler and 
Elevator Inspectors Meeting 


The Ninth Annual Convention of 
the California Certified Boiler and 
Elevator Inspectors was held in Los 
Angeles on Jan. 14 to 18, 1930. The 
meetings were held under’ the 
auspices of the California Department 
of Industrial Relations, Division of 
Industrial Accidents in Safety. There 
were several papers on welding, in- 
cluding “The Question of Autogenous 
Welding,” by Mr. C. E. McGinnes of 
the Board of Mechanical Engineers, 
Los Angeles, and Mr. C. W. Lieb. 
Mr. W. A. F. Millinger, chairman of 
the Los Angeles Section, presented a 
comprehensive review of welding 
progress, particularly in the pressure 
vessel and structural welding field. 
Keen interest was displayed in this 
paper and will probably form a basis 
of cooperation with these inspectors. 


SECTION ACTIVITIES 


of the Engineering Societies. The 
record attendance proved too large 
for the seating capacity of the audi- 
torium. Mr. W. Spraragen, technical 
secretary of the American Welding 
Society, presented a brief review of 
some of the activities of the Society 
and its research department, the 
American Bureau of Welding. Con- 
siderable discussion followed the pre- 
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sentation of Professor McKibben’s 
paper. 
New York 


The regular monthly meeting of the 
New York Section was held on Tues- 
day, Jan. 7. This was a joint meet- 
ing with the American Society of Me- 
chanical Engineers. The subject of 
the meeting was “Fabrication of Ma- 
chine Tools, Jigs and Fixtures.” Two 
important papers dealing with this 
subject were presented as follows: 
“New Methods of Building Machine 
Tools, Jigs and Fixtures by Means 
of Are Welding,” by J. R. Weaver, 
Westinghouse Electric & Manufactur- 
ing Company, and “Cutting Steel 
Shapes with Mechanically avert 
Torches,” by F. E. Rogers, Air Re- 
duction Sales Company. The meet- 
ing was well attended, and consider- 
able discussion followed, indicating the 
keen interest in the possibilities of 
welding in the replacement of cast- 
ings by welded steel parts. 


Philadelphia 
On Jan. 20 the Philadelphia Section 


held its monthly meeting. At 4.30 
p.m. there was testing of welded speci- 


EMPLOYMENT SERVICE BULLETIN 


Opportunities.—The Society is glad to learn of desirable opportunities from 
responsible sources, announcements of which will be published without charge 


in the BULLETIN. 


Services Available-——Under this heading brief announcements (not more 
than seventy-five words in length) will be published without charge to mem- 
Announcements will not be repeated except upon request received after 

an interval of three months; during this period, names and records will re- 


bers. 


main in the office reference files. 


Note.—Copy for publication in the BULLETIN should reach the Society's 
Office not later than the thirtieth of the month if publication in the following 
issue is desired. ALL REPUIES should be addressed to the number indicated 
in each case and mailed to Society headquarters. : 


SERVICES AVAILABLE 


A-87. Engineer desires position. 
neer and plant engineer. 
California. 


A-88. Welder desires position. Twelve years’ experience in tank welding. 
POSITIONS VACANT 


Thoroughly experienced General Machine Designers 
capable to design heavy machinery built of Cast Iron, Cast Steel or Welded 
Large firm, Eastern United States. “ive 
education, experience, age and where employed. Your reply wiil be held cot- 


V-46. Designers. 
Rolled Steel Shapes and Plates. 
fidential, 


Two years’ experience as welding engi- 
Graduate Civil Engineering Course, University of 


{January 


mens at the University of Pennsyl- 
vania; at 6.00 p.m., a dinner at the 
Engineers’ Club, and at 8.00 p.m. the 
meeting in the main auditorium of 
the Engineers’ Club. The paper of the 
evening was “More About Welding 
Steel Structures,” by Frank P. Me- 
Kibben, consulting engineer. The 
following took part in the discussion: 
H. L. Williams, McClintic-Marshall 
Co.; M. E. Hibbs, Bureau of Building 
Inspection; Prof. H. C. Berry, Uni- 
versity of Pennsylvania, and J. B. 
Hendrickson of Mellon, Taylor, Hend- 
rickson, Inc. Discussion and ques- 
tions followed the regular program. 
About 350 people were present. 


Western New York 


The January meeting of this Sec- 
tion was held on the 13th. A paper 
on “Oxy-Acetylene Welding of Struc- 
tural Steel” was presented by H. Hi. 
Moss of the Linde Air Products Com- 
pany. His address was illustrated by 
moving pictures showing various 
stages of progress in the erection last 
year of the oxy-acetylene welded re- 
search building at the Niagara Falls 
plant of the Union Carbide Company 
and of other buildings. 
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Welding on High Pressure Boilers 


By Dip.. ING. Fritz HorMANN+ 


HE building of modern boilers requires the adoption of all im- 

provements and new developments in fabrication. The various proc- 
esses Of welding are particularly considered as one of the modern 
developments and are being used to a high degree in the building of 
high pressure boilers by the Loffler or Benson system. Fabrication by 
welding makes it possible not only to reduce the cost of construction, 
but also to simplify the construction. This latter fact results in an 
increase of its dependability in service. 
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on last 
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will re- Fic. 1.—LocaTion oF 
ae In July, 1927, there was placed in operation in the steam electric 


power station of the “Karolina” plant of the Witkowitz Collieries, 
Czechoslovakia, a high pressure boiler of the Loffler type. This boiler 
has an output of 15 tons of steam per hour at a pressure of 1700 Ib. 
and 930 deg. Fahr. superheating temperature. Maximum use of weld- 
ing was made in the construction of this boiler. I propose to report 
the results after two years of operation. I take it that the design and 
the system of the Loffler high pressure boiler is known. However, 
reference is made to several publications.* 


dicated 


ig engi- 
rsity of 


siding. 


In the boiler erected at the above mentioned plant, not only are all 


signers, the saturated and superheated steam pipe lines made of seamless tubes 
~ connected by butt welding, but, also, the superheater and the economizer 
—— 

eld cot *Mechanieal Engineering, April, 1927—Zeitschrift des Vereines deutscher Ingenieure 


(Journal of the Association of German Engineers) Vol. 72 (1928) Nos. 39, 42 and 45. 
Ingenieur, Witkowitz-Eisenwerk. 
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are made of single coils connected to each other by oxy-acetylene 
welding. Throughout the following discussion, welding will be as- 
sumed to refer to the oxy-acetylene process. 


Flange joints are being used only on steam drums, dryer drums, 
circulation pumps and fittings. All other joints are made by the weld- 
ing processes. The tube ends are beveled at an angle of 30-45 deg, 
depending on the thickness and diameter of the tubes. The weld 
metal is deposited in the V-shaped groove between the tube ends. (See 
Fig. 1.) In Fig. 2 are shown the flanges on the steam dryer to which 
are to be welded the steam pipe lines. The beveling is clearly indi- 


é 


~~ 


Fig. 2.—STEAM DRYER 


cated. The U-shaped tubes (diameter 1%4 in. to 2‘ in.) of the radia- 
tion superheater which are placed in the combustion chamber which is 
fired by pulverized coal at a temperature up to 2730 deg. Fahr., are 
welded to the tubular collectors. (See Figs. 3,4 and 5). Fig. 6 shows 
how the coils of the second superheater are made; the single coils are 
welded to each other at the sections which are not curved and the 
welded joints may be recognized by the swelled parts. 


Before proceeding with welding work, the beveled and carefully 
cleaned tube ends are tightly fitted together in order to prevent weld 
ing-through, which would result in a reduction of the inside diamete! 
of the tubes. It is necessary to heat the welding seam with the weld: 
ing torch before adding the filler material in order to obtain a ‘or 
ough fusion of the filler material with the tube and not merely adher 
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ence to the tube. Right after the welding the welded seam is ham- 
mered with a small hammer until the red heat disappears. This re- 
moves any slag, on the one hand, and refines the grain on the other 
hand. Of course, the welding must not be done with an oxidizing 
flame. It is also necessary to anneal the welded seam. The annealing 
temperature depends upon the quality of material. In the factory this 
is done in the annealing furnace, whereas, on the place of erection of 
boiler, annealing is done by the welding torch in order to normalize 
the texture both of welding material and the tube. It seems, however, 
that this principle is often neglected and in many cases failure is the 
result of such neglect. 


In the following is shown that above stated operations are necessary 
in order to insure careful welding. 


Figs. 7, 8 and 9 show etched sections of welded seams of a seamless 
high pressure tube 8 in. 2/14 in. diameter, made of pure carbon steel, 
containing 0.32 per cent C. of 78,000-92,500 Ib. per square inch tensile 
strength with 18-15 per cent elongation; welding is done by oxy-ace- 
tylene method with the same material. This tube intended for the 
second superheater carries steam of 1700 lb. per square inch and 930 
deg. Fahr. superheat; its welded seam is exposed to the flue gas, hav- 
ing a temperature of 1830-2190 deg. Fahr. 


Ave 7 shows the welding work before any subsequent treatment after 
Welding. 


In Fig. 8 the welded seam fas been hammered. 
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In Fig. 9 the welded seam has been hammered and annealed. 


Fig. 10 shows another kind of welding which will be dealt with 
later on. 


The metallographic researches referring to above figures are shown 
alongside. 


Although the etched macrograph of welded seams of the Figs. 7 and 
8 show good fusion between tube and welding material, the materia] 
of the tube is much overheated because of the welding heat and has an 
extremely coarse grain. This is confirmed by micro-metallographic 
researches. For comparison there is shown a micro-photo of the tex- 


Fic. 4.—Wetpep TusBEs 


ture of the tube material, not having been affected by the welding 
(see Fig. 13) showing fine grained Ferrite and Perlite. On the other 
hand, Figs. 7a, 7b, 8a and 8b, show alongside the welded seam a coarse 
grain and needle-shaped Ferrite resulting from the overheating of the 
material. It is remarkable that the photos 8a and b begin to show 4 
reduced grain, which may be explained by hammering. Figs. 9a and 
b show a very fine grain according to the correct kind of welding, i. 
the welding with subsequent treatment. These figures also show 
equalization of the cay‘bon contents between the tube and the welding 
material. 


It is a fact that the above mentioned overheating does not always 
occur and can be considered as a complication which can be easily 
avoided. This can he seen from Figs. 11 and 12, showing macrogr«phs 
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of etched welded sections, ordinarily made, hammered but not an- 
nealed. There must not be coarse grain nor any overheated texture. 
As it is not always possible to examine the texture of welding, how- 
ever, faults may resvit from the heat treatment. Therefore, it is de- 
sirable to have higi-pressure welded boilers annealed. 


In addition to the beforementioned metallographic researches, there 
are given in Table I the tensile tests, which are in conformity with 
the metallographic researches. 
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Fic. 5.—WeELpep TuBES 


TABLE I 
68° F.  -4020° F. 

. es 0. 
elding (Corresponding Yield Test Yield 
other with Tensile, Point, Elong. Length, Tensile, Point, 
coarse Photo No.) Lb./Sq. In. Lb./Sq.In. % In. Lb./Sq. In. Lb./Sq. In. 
of the 7 57,040 49,080 1.1 5.5 19,060 9,100 
ot 8 56,760 54,480 1.4 5.6 31,440 20,910 
ye 9 68,420 46,650 7.3 6.0 34,140 21,620 
a te 10 81,220 47,370 7.9 5.9 40,540 29,300 
g, 


show _ Note: The tests were taken from the tubes, by planing and machin- 

elding J ing al! over; by this way the effect of the increased cross section re- 
sulting from welding is eliminated. 

| ways After the boiler in the Karolina plant had been in operation about 


easily 


5000 hours, there were cut out those parts of the superheater and 
rraphs 


®conomizer tubes with welding which had been exposed to the severest 
demands. These tubes had to stand besides the inside pressure of 1700 


| 
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Ib., a steam temperature of 590-750 deg. Fahr. at a flue gas temperatuic 
up to 2730 deg. Fahr. on the radiation superheater and a steam tem. 
perature of 900-970 deg. Fahr. at a flue gas temperature up to 2190 
deg. Fahr. on the second superheater. These tubes and welding work 
were tested again and it was found that the texture and the tensile 
tests, compared with the tests made before starting of the boiler, did 
not show any adverse change in material (see Table II). Tensile tests 
at 1020 deg. Fahr.: 


TABLE II 
Material 
Before Material After 5000 H. of Service— — 
Starting Test No. 1 Test No. 2 Test No.3 
Yield point, 
Ib./sq. in. 20,480 19,350 16,930 23,610 
Tensile, 
Ib./sq. in. 33,570 41,250 30,010 33,280 


Fic. 6.—CoILs or THE SECOND SUPERHEATER 


The tensile tests have been made at 1020 deg. Fahr., because this 
temperature corresponds with the average temperature of tube and 
welds, in case of tubes exposed to the severest conditions. 


On this occasion it must be mentioned that even today after 10,0) 
hours of service all of the many hundred of welds have proved to 
intact without causing the slightest trouble. 


Having up to now considered only oxy-acetylene welding, | should 
like to make some observations on electric welding. 


Arc welding cannot be considered at boiler construction, working # 
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temperatures of 930 deg. Fahr. and more. This kind of welding in- 

cludes besides the already known circumstances some danger, I will 

speak of in the following paragraphs. 


Most are welding is done with protected welding rod. The jacket 
around the welding rod consists partly of charcoal or carbon contain- 
ing mixtures. At the temperature existing in the arc there occurs a 
diffusion of the carbon into the tube material, if it is hard steel, ie., 
having 85,400 Ib./sq. in. tensile strength with 0.82 per cent C. 


This causes an increase of carbon. It is possible to raise the carbon 
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content from 0.3 per cent C. to 0.8 per cent.; this increase of carbop 
occurs up to a depth of nearly a quarter-inch. 


On the other hand, the test pieces of the tubes, welded by “flash” 
resistance welding, have shown the best results of all. Welding mad& 
by this system shows 100 per cent of the tensile strength of the tube 
material. Fig. 10 shows the etched view of such welding, which has 
been done with the same material as before (pure C-steel of 78,000. 
92,500 Ib./sq. in. tensile strength). (See Figs. 7, 8 and 9.) The weld. 
ing seam is hardly to be recognized in the macro etching but the micro- 
photos 10a and b show the boundary as a light stripe, slightly decar. 
burized. The material nex. ww the welding seam has overheated tex. 
ture, but without perceptible increasing of grain growth. The tensile 
researches, as shown in Table I in the comparison with the tests 7, § 
and 9, are very interesting and show the excellent quality of this kind 
of welding. These results obtained by flash resistance welding have 
been confirmed by numerous tests and it is to be expected that this 
kind of welding will probably be preferred on a large scale. 


At any rate, all tests have proved that correct welding is a depend- 
able element of construction in the building of high pressure boilers 
Of course, it requires, as is the case with every product, a dependable 
and skillful production. 


Bridges Welded in Field on Australian Railway 


XTENSIVE use « *s made of field welding in the erection of rail- 

way bridges any .derpasses on an extension to an electrified rail: 
way system running « .t of Melbourne, Victoria, Australia, according to 
the “Commonwealth Engineer.” 


Fic. 1.—WeLpep Deck AND GuUSSETS, MAIN Fic. 2.—SHoORTER SPANS OVER SCOTCH 


OVER SCOTCHMAN’S CREBK MAN’S CREEK, SHOWING WELDED 


AND REFUGE Bay 


The main span of the bridge carrying the road over Scotchman - Creek 
is a steel through plate girder with a span of 48 ft. 9 in. Limite: heat 
room made necessary as shallow a deck as possible. To avoid the diff 
culties of erecting and maintaining a riveted trough deck, a weld 


*Reprinted from December issue, Engineering € Contracting. 
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trough deck was adopted. The deck is composed of 15 x 4-in. channels, 
alternating with flanges up and flanges down, and having the toes of 
the flanges welded together. The ends of the channels were welded direct 
to the girder webs without any shelf angles, etc.; thus no surfaces were 
left in contact where corrosion might take place. The sections were 
cut to fit at the site and welded in the field. The gussets were also 
welded to the girder webs and the deck. It is stated that the welded 
deck cost about three-fifths of the cost of a riveted deck, no account 
being taken of the saving in avoiding erection in the shop. 


Fic. 3.—BRIDGR AT WARRIGAL Roan, SHow- Fic. 4.—WELDED SUBSTRUCTURE OF ONE OF 
ING WELDED Deck, GUSSETS AND END THE HIGHWAY CROSSINGS 
STIFFENERS 


The remainder of the bridge consists of deck spans 26 ft. 6 in. in 
length. Each rail is carried on two 24-in. I-beams. One of the illus- 
trations shows this construction as well as the angle bracing, which was 
sent to the site in random lengths, cut to fit and welded. The picture 
also shows a welded refuge bay. 


Welding was also used to a large extent in the erection of the high- 
way bridges eliminating grade crossings along the line. As shown in 
one of the illustrations, the transverse I-beams carrying the deck were 
welded to the steel columns, as was the bracing. In erecting these 
bridges, the decking was first erected on temporary trestles. Follow- 
ing this, the columns were welded to the transverse beams and the con- 
crete pedestals were poured around the feet of the columns. This did 
away with the necessity for machining the columns to exact length. 
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7 Report of Tests Made Upon Welded Joints for Boston 
= Section of the American Welding Society 


N connection with the Structural Steel Cutting and Welding program 
held by the Boston Section of the American Welding Society, under 
the auspices of the Engineering Societies of Boston, a series of 15 joints 
were welded at the Massachusetts Institute of Technology, Cambridge, 
Mass., Oct. 10, 1929, in accordance with specifications shown in the pro- 
gram of the meeting held at the Institute on that date. 


These specimens were prepared by three companies, to be designated 
as A, W and G. The specification for each type of specimen, together 
: with the prediction of location of failure, were shown on the program. 
i A sketch of each type of specimen, results of tests, together with : & 
7 description oi the location of failure, is reproduced herewith. 


Tests: 


The tests were made in the Testing Materials Laboratory of the Massa- 
ne chusetts Institute of Technology »vy Prof. H. W. Hayward. 


The machine used was a Riehle three-screw universal of 400,000 |b. 
capacity. Load was applied up to about one-half strength at the rate of 
0.4 in. per minute, and after that at the rate of 0.1 in. per minute to 


fracture. 
Test Results: 
Specimen 1—Location of failure; fracture of all welds in shear. 
- Specimen No. Max. Load, Lb. 
A-1 261,900 
W-l 348,200 
G-1 299,400 . 
Specimen 2—Location of failure; fracture of all welds in shear. | 
Specimen No. Max. Load, Lb. 
8 A-2 184,300 | 
W-2 222,800 | 
| G-2 220,800 
Specimen 3—Location of failure; fracture of both angles in tension. ‘ 
Specimen No. Max. Load, Lb. 
A-3 225,400 
W-3 231,700 
G-3 228,400 
on Specimen 4—Location of failure; fracture of both channels in tension. | 
=a Specimen No. Max. Load, Lb. 
A-4 276,200 
Ww-4 282,600 


G-4 268,300 
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| 
+ 18% (3) | 


2/" 
PARALLEL SHEAR BEAD. 


MINIMUM AREA:OF ANGLES =4 220°. 
MINIMUM WELD AREA 26 707-6693" 
LINEAR INCHES % WELD 26° 


| 


= 
6482 

4 
19% 

PARALLEL SHEAR. BEAD 
MINIMUM AREA OF CHANNELS 239*2 =4 760" Spec 


MINIMUM WELD AREA 30°*%*707 =7.954° 
LINEAR INCHES % WELD 30° 


| | 
3°" %-Ls 


| 
PARALLEL SHEAR .- 4 BEAD 


MINIMUM AREA OF ANGLES 


Minimum WeLo AREA 17° 4x707=3004° 
LINEAR INCHES 4 WELD “ae 


Fic. 


-PHOTOGRAPHS SHOWING TYPICAL FaILURe oF SPECIMENS OF TYPE 1 AND 2 


Specimen 5—Loeation of failure; fracture of both angles in tension. 


Specimen No. Max. Load, Lb. 
A-5 110,100 
W-5 109,400 
G-5 108,400 
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Although the welders were all instructed to produce the same size 
welds for each type of specimen, the personal equation of the welders, 
the size of fillet, the weld metal ani the condition of plate and technique 
of welding exerted some influence, and these factors account for any 
difference in test results. 


Fig. 7.—PHOTOGRAPHS SHOWING TYPICAL FRACTURES OF SPECIMENS OF 
Type 2, 4 AND 5 


Nomenclature, Definitions and Symbols Report of a Com- 
mittee on the above sabject is now available in separate 
bulletin form. Price 50 cents. . 


Annual Meeting 


AMERICAN WELDING SOCIETY 
New York, April 23, 24 and 25 


Annual Dinner 
Thursday, April 24, 1930 
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How to Weld Galvanized Iron t 
A. G. WIKoFF* 


ALVANIZED iron is used extensively for service conditions where 
unceated iron or steel would be subject to serious corrosion. The 
coating of zinc which forms the galvanizing is applied by immersing 
the iron base material, whether sheet, pipe or other form, in molten 
zinc. A layer of flux on the surface of the zine bath cleans the iron 


Fic. 1.—FreL_p WELDs 


as it is introduced and insures a firmly adherent coating of zinc on the 
galvanized material. This process is known as hot-dip galvanizing. 


Zinc has @ relatively low melting point and also has the property of 
volatilizing when heated. Consequently, when galvanized material is 
heated the zine coating does not melt and run on the surface, as might 
be expected, but instead the zinc vaporizes and burns, forming the fa- 
miliar white fumes of zinc oxide. The welding of galvanized material 
results in the loss of a certain amount of zinc coating from the surface 
immediately adjacent to the weld. 


Some welded products such as coils can be completely welded prior 
0 the galvanizing operation. In such cases, of course, the problem of 
welding galvanized material does not enter as all of the welds are made 
in steel before coating with zinc. 


For the welding of galvanized material either steel or bronze welding 
tod may be used. Welding with ‘steel rod requires a higher tempera- 
ture and thus removes more of the galvanized coating. This method 


*Te nical Publicity, The Linde Air Products Company. 
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is frequently used, however, where the welded part can be given a coat 
of protective paint after welding is completed. For most applications 
bronze welding is to be recommended, as the relatively low temperature 
has less effect on the galvanized coating. 


Fic. 3.—F1e_Lp WELD ABove, SHOP WELD BeLow 


Welding Galvanized Iron with Steel Welding Rod 


One large manufacturer of carbon dioxide refrigeration systems has 
standardized on the use of steel welding rod for making field welds 11 
galvanized coils used in air conditioning systems. Many installations 
have been made in office buildings and theaters. The coils are fabri- 
cated in sections at the shop, the shop welds being made before the 
section is galvanized. During installation the galvanized sections are 
welded together, using a high strength steel welding rod. Fig. ! 
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shows a group of the field welds just after completion. The welds are 
later finished with a coat of aluminum paint, Fig. 2. Shop weld and 
field weld are contrasted in Fig. 3, the more abrupt bend being the 
shop made one. 


No corrosion difficulties have been experienced due to possible loss 
of zinc coating from the inside of the pipe during welding. In this 
connection, it should be remembered that the cutting and threading of 
galvanized pipe also removes a certain amount of the protective zinc 


Fic. 4.—GALVANIZED PIPE 


Fis. 
BEVELED WITH BLOWPIPE 


5.—BRONZE WELDING GALVANIZED 
WATER LINE 


coating. Experience seems to indicate that the welded joint in gal- 
vanized pipe is at least as good as the screw-coupled joint so far as 
internal corrosion is concerned. 


Bronze-Welded Galvanized Iron Pipe 


Bronze-welding has been found very effective for the installation of 
galvanized piping for water and other industrial services. The instal- 
lation is made in exactly the same manner as a steel line. Pipe can be 
cut and beveled with the cutting blowpipe without serious injury to 
the galvanized coating, Fig. 4. It is then lined up, tack-welded and 
welded in accordance with the usual procedure for bronze welding. 
The recently developed high strength bronze rod is particularly recom- 
mended for bronze-welding galvanized iron. The completed weld pre- 
sents a very attractive appearance and in practically all cases no coat- 
ing of paint or other protective material need be applied. Fig. 5 shows 
the installation of a bronze-welded 6-in. galvanized water line. 


Bronze-Welding Galvanized Sheet 
Bronze-welding is also extensively employed in the fabrication of 
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various articles from galvanized sheet. Many types of storage tanks 
and containers are made in this way. . 


The advantages of bronze-welded construction are well illustrated 
in the case of the gas bell of a widely used acetylene generator de. 
signed for household lighting systems. 


Until recently the gas bell of this type generator was made of 20- 
gage galvanized sheet steel. Vertical seam was of single-lock seam 
construction with solder sweated into the seam. The bell-top to bell- 


Fic. 6.—Jic ror Sipe SPAM Fic. 7.—RAPIDLY WELDED WITH 
: BRONZE 


body seam was of double-lock seam construction with solder sweated 
into the seam. With this type of construction, thickness of the sheet 
metal used was limited to 20 gage because of the difficulty in double 


lock seaming heavier gage material. It was also found that the seams™ 


would develop leaks if handled roughly during shipment or in service. 


To make the gas bell more substantial by increasing the thickness 
of the metal used to 18 gage and to provide a method of manufacture 
that would insure the seams remaining tight, even though subjected to 
rough handling in transit or in service, it was decided to change 
bronze-welded construction. The results have been all that could b 
desired. Previous to the adoption of bronze welding, careful inspec: 
tion of gas bells that were returned to the factory showed that 24 
per cent had developed slight seam leaks. No leaks were found in aly 
bronze welded gas bells returned during a like period of four months. 
This record is the best kind of proof of the merits of bronze-welded 
construction. Tests made on a Riehle physical testing machine sho¥ 
the bronze welded seams to be 315 per cent stronger than the soldered 
double-lock seams. 
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Several ingenious jigs were developed to facilitate the fabrication of 
the bronze-welded gas bells. Fig. 6 shows the jig used in welding the 
vertical seam of the gas bell. This fixture consists mainly of a pair of 
welded arms which, when clamped into position, hold the sheet metal 
in such @ way as to prevent all buckling and creeping. Copper inserts 
built into the fixture stakes assist in conducting heat rapidly away from 
the welding zone. Fig. 7 shows the vertical seam weld being made 
in this jig. 


Fic. 8.—For Heap IN CORRECT POSITION 


For holding the gas bell head or top in correct alignment with the 
shell the jig in Fig. 8 is used. 


In addition, replacing a flanged fitting on the generator neck by a 
stan lard pipe nipple bronze-welded in place has materially increased 
strength, decreased the possibility of leaks and reduced cost. 
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Welding in, the Metal Furniture Industry 
A. F. DAvist+ 


HE art of making attractive furniture is passing from the hands of 

the traditional wood worker to the oxy-acetylene welder as the public 
demand for articles fabricated of sheet metal continues to grow. There 
are at the present in the United States hundreds of firms engaged in the 
manufacture of metal furniture. These vary in size from the large pro. 
ducers of file cabinets, library, bedroom and hospital furniture to the 
smaller concerns which execute only a few orders. 


Fic. 1—THSE PIONBER IN WELDED SHEET 
METAL FURNITURE 


Although it is still a comparative novelty, metal furniture is becoming 
more and more acceptable for general service, as may be seen from the 
variety of welded sheet metal articles now on the market. Among the 
standard items of furniture now being made are office files, letter cabi- 
nets, desks, tables, chairs, beds, dressers, trunk chairs, medicine chests, 
safes, hospital equipment, cribs, lockers, cots, and wheeled tables and 
chairs. It may be seen from the above partial list that there are few 
objects in the home, hospital, hotel, office, or institution which cannot 
be made from sheet metal with the aid of welding. Wherever heavy 
service is required, as in hotels and public buildings, such objec‘s ar 
indispensable, as losses from furniture breakage are eliminated. 


¢Linde Air Products Co. 
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The steel office file was the pioneer in the welded metal furniture field. 
This is one of the most important items of office equipment and must 
be designed primarily for strength to resist the shock of having the 
drawers opened and slammed shut hundreds of times a day. The welded 
seam is not only the best type of joint to withstand this constant impact 
but it also insures corners free from sharp edges. 


Fig. 2—A SPEEDY WAY OF WELDING CORNER SEAMS 


Fic. 3—F1iLe FRAMBs LINED Up For ASSEMBLY BY WELDING 


A firm engaged in the manufacture of these files as well as other metal 
office furniture has been stepping up production to take care of the ex- 
traordinary demand occasioned near the end of the year by the changing 
of files in nearly every office in the country. Fig. 2 shows one of the 
plan’ welders at work with a sheet metal welding blow-pipe joining the 
corr«r seams of the tops for the cabinets. It will be noted that there are 
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about 27 of these tops piled alternately at right angles, one on top of 


the other, so that the welder can go up and down the pile, welding the f 
: corners with great speed. Fig. 3 shows the outer frames of the cabinet t 
‘I lined up in rows while a welder completes the assembly by welding up in 
the back seams. 
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It may be noted from this photograph, Fig. 3, that the tops have al 
ready been joined to the sides by means of oxy-acetylene welding. The 
smooth corners at all the joints make the steel surface suitable for 4 ie, 
coat of lacquer. Fig. 1 shows one of these standard welded steel ‘iling ~ 
cabinets in its completed form with a “mahogany” finish. The jvints 0 
on this cabinet were welded with steel rod to withstand enameling. ite 


The question naturally arose in the metal industry of why, if office in 
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files were ‘built of metal for strength, should not other items of furni- 
ture be built the same way. In the early stages of the metal furniture 
industry the essential difficulty experienced was that of appearance. It 
was a problem at first to devise a joint for steel parts which was com- 
parable in its neatness to that of giued wood joints. Rivets, bolted 
seams, and screw threads all lacked the quality of wooden furniture. 
Within the last ten years, the universal adoption of the oxy-acetylene 
process by the metal industry has completely eliminated any problems 
in joining. Practically all the technique of metal furniture making lies 
in welding sheet and tubing forms. Shaping and fitting the tubular 
members is very important, as in many cases the tubes must be put 
through several processes before being ready for assembly. Slight errors 
in dimensions multiply rapidly. 


Fic. 6—WeLpED CHAIRS IN ASSEMBLY DEPARTMENT 


In laying out work, all parts are planned to permit the least stamping | 
and cutting losses. Often smaller pieces are made from left over ma- 
terial. In this respect, the metal furniture builder can practically elimi- 
nate waste, whereas the waste of material in wooden furniture fabrica- 
tion is enormous. In most articles of furniture, light steel sheet is used, 
which, when formed into a cross section, has the utmost strength and 
weighs slightly less than wood. This has been most logically demon- 
strated in the replacement of wood trusses in air-craft by welded steel 
tubing. Seamless tubing shapes have been devised to take almost any 
design formule available in wood. These are tangent-joined to plates, 
which assures a production method involving low costs. 


The assembly of furniture, involving the alignment of a number of 
parallel and angular pieces, is usually performed by means of a jig which 
keeps all the elements lined in position. These are often very involved, 
to permit rapid welding and efficient handling. The weight of the as- 
sem bly and the ease of misaligning the parts makes the use of a proper 
jig important. Fig. 4 shows a rather complicated jig which is being used 
in diy. assembly by welding of a metal dresser. A jig of this type is 

y nearly fool proof, as it grips the article being welded in so many 


ary 
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places that a misalignment of parts is an impossibility. In production 
work on metal furniture, it is usually -jecessary to design such a jig 
for each type of assembly being welded. 


Another great asset of the oxy-acetylene welded joint is that it is the 
only metal joint which successfully “takes” the enamel. Steel welding roa 
must be used when this type of finish is to be employed as it is the only 
rod capable of withstanding enamelling temperatures. Where other 
types of finish are used, bronze-welding is more often employed. The 
reason for this is that bronze-welded rod melts at a low temperature, 
and it is unnecessary to bring the parts being joined to the melting 
point. This results in economies in gases and speedier production work. 


Fic. 7.—MetaL Beproom CHAIRS PRESENT A NBAT APPBARANCE 


In the field of metal furniture for the home, the most universal article 
is the all welded sheet metal bed. For durability, neatness of appear- 
ance, and cleanliness, this type of bed has taken the lead. Fig. 5 shows 
the foot frame of one of these beds after the welding has been completed. 
The head and foot frames of these beds are made of sheet steel tubing 
of various shapes and artistic design. All the joints of this tubing are 
welded with steel welding rod at the mitered corners. The more 
elaborate designs of beds require a greater number of mitered joints. 
After welding has been completed, the joints are ground to a true sur- 
face, making i‘ impossible to detect the weld from the original metal. 
Some of the more expensive models of beds are constructed using panels 
of perforated steel to resemble cane panels. Intricately designed head 
and foot frames, including these imitation cane perforated steel panels, 
are equal in appearance to well built wooden beds and possess many 
times the strength. 


A prominent concern engaged in the manufacture of sheet metal beds 
was so succéssful in producing various artistically designed types of 
beds that about four years ago they expanded their business to include 
the fabrication of tables, chairs, dressers and, in fact, all items of be«- 
room furniture. In this broader field they have met with equal success. 
Fig 6 shows a number of all welded chairs in the final stages of assembly. 
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Two bedroom chairs assembled and enameled may be seen in Fig. 7. 
A bedroom suite of furniture is shown in Fig. 8. All the refinement 
of tasteful wooden furniture has been obtained in metal in addition 
to the unequalled durability of welded metal construction. 


This material used in the construction of this furniture consists of 
cold rolled strip stock and cold finished sheets. The frame work is en- 
tirely made from seamless tubing, produced in the company’s own mills. 
Some designs of legs and mirror posts are formed tubing which is swaged 
to a graceful taper in swaging machines. The dresser shown in Fig. 8 
provides a good example, as it requires 280 separate operations during 
its fabrication before it is ready to have the finish applied. Many of 
these operations are performed by the plant’s punching presses. When 


Fic. 8—A Mone. Beproom WITH ALL METAL FURNITURE 


the various parts have been formed, they are then welded together. The 
forming of the drawer frame is one of the first operations in the fabrica- 
tion of this dresser. This is the main frame of the dresser and is made 
of tubing cut to the proper length, fitted together in the jig shown in 
Fig. 4 and the joints bronze-welded with the oxy-acetylene blowpipe. 
The bottom frame is similarly assembled upon a jig and welded to the 
frame members. The corner posts are fitted to the bottom and drawer 
‘rames and bronze-welded in a jig. The sheet metal top is also bronze- 
welded to the frame at each corner. The mirror frames are made with 
mitered oxy-acetylene welded corners. 


There exists today a very large market for the manufacturer, such 
as the one just mentioned, who can secure economical large scale produc- 
tion with the refinements of individual desigu. Metal furniture must 
have a treatment which expresses its own inner quality and not be en- 
rely dependent upon imitations of wood for its design. With the use 


of ox\-acetylene welding, the opportunities .or working out new ideas 
are unlimited. 
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Welding of Galvanized Sheets 


Question: 


What are your recommendations as to the best way of welding gal- 
vanized sheets? 


Answers: 


H. A. Woofter, Chief Engineer, Swift Electric Welder Company. By 
the resistance process, galvanized stock of any kind usually welds as 
nicely or nicer than ungalvanized stock for the reason that it is not 
rusty and gives a good electrical contact in the dies. Galvanized pipe, 
angles, rods, bars or various shaped sections weld very nicely when gal- 
vanized. However, paint or shellac or Duco on top of the galvanizing is 
detrimental since it affects the electrical contact between the work and 
the dies. Galvanized sheets can also be welded very nicely by the re- 
sistance seam method. In spot welding galvanized stock, it is desirable 
if not absolutely necessary that the die points shouid be somewhai 
oval instead of flat so that the current will go through the centér firs‘ 
and thus drive off the zine in small ripples like ripples on water when 
a stone is thrown in. This leaves the clean steel for the spot weld of 
the stock. One objection to the welding of galvanized stock by any 
welding process I know of is that it volatilizes the zinc from the imme- 
diate neighborhood of the weld, leaving a bare iron strip that wil! rust. 
If, however, the galvanized stock is to be painted before it is installed 
or soon after, there is no harmful effect, but when large galvanized 
pipe is welded together and buried under the earth, the strip or band 
about '% in. or % in. wide on the pipes from which the zine has been 
volatilized, will rust. Also in spot welded galvanized culverts, the 
spots will show rust after some months of use unless they have been 
painted. 


H. H. Moss, Development Section-Engineering Department, Linde Air 
Products Company. There is published elsewhere in this issue an 
article on the oxy-acetylene welding of galvanized piping and galvan- 
ized sheet iron. It has been my experience that galvanized iron and 
galvanized piping can be successfully welded if a little care is exer- 
cised in preparing the joints and in selecting the proper size welding 
flame and welding rod. It has been our practice to use high test rod 
where fusion welding of this kind of materiai is called for. On the 
other hand, we resort to bronze welding wherever the bronze weld wil 


not interfere or be affected by the substances contained in the article 


being welded. The welder should use a very small flame so as not to 

heat the metal around the joint beyond that required to obtain ood 

fusion. The zine along a narrow margin bordering the weld wil! be 

completely volatilized if fusion welding is used exposing the ase 

metal, and which is usually coated with some preservative, as expla ‘ned 
34 
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in the above article. Where bronze is used the volatilization is not 
complete, leaving some spelter after the bronze has solidified. In con- 
structing galvanized piping in the field, the cutting and threading 
operations expose base or ungalvanized metal and several of the con- 
tractors with whom we have been working, claim that they see no dif- 
ference in the result obtained in fusion welding as compared to what 
they obtained in field fabrication of galvanized piping. 


If the welding is carefully done and a 20 per cent reinforcement is 
provided, the thickness of the material at the joint shuuid withstand 
the action of corrosion as well as the galvanized surfaces away from 
the joint. Slight discoloration within the piping system so welded has 
apparently not been severe enough to disqualify this method of weld- 
ing. It is recommended that the zinc coating along the edge of the 
ioint be removed for about % in. by a file so as to prevent the inclu- 
sion of metal if care is not exercised by the operator to prevent the 
zine from running into the molten puddle. Usually the operator is en- 
abled to volatilize the zinc coating about the edge of the joint ahead 
of the deposition operation. For ordinary services and medium pres- 
sures, the results have been very satisfactory when these general pre- 
cautions have been taken. 


Alexander Churchward, Consulting Engineer, Wilson Welder & 
Metals Co. We would always clean the surface before welding if any 
oil showed on the surface. In regard to are welding galvanized sheets, 
no trouble will be encountered if the current and size of electrode is 
kept small. 


Addition to Lincoln Plant Entirely Arc Welded 


C. M. TAYLOR* 


HE rapid momentum which has been gained in the construction of 

steel framework for buildings by the electric arc welding process 
was given added impetus recently with the completion of a new building 
for the Lincoln Electric Company, Cleveland, Ohio. 


. The new structure connects two existing buildings and provides an 
increase in floor space of about 20,000 sq. ft. The new building is of 
the crane mill type, 200 ft. long and 100 ft. wide, and houses a 65-ft. 
electric, overhead traveling crane, as well as enclosing a two track rail- 
road siding. This latter feature permits the unloading of materials, and 
the loading of outgoing shipments, within the plant. 


The steel used in this modern building was completely shop fabricated 
vy the are welding process. Fig. 1 shows the construction of members 
n the structural shop of the Austin Company of Cleveland, who designed 
and erected the structure. 


*The Lineoln Electric Co. 
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To support the roof 10 trusses 67 ft. long, placed on 20 ft. centers, were 
required. A typical truss as used in this building is shown in Fig. 2. 
To form the chords of these trusses, T sections were used. These T sec- 
tions were obtained by splitting 15 in., 38% Ib. I beams down the center 
of the web. Each web member of the trusses is composed of two angles 
are welded to the chords on opposite sides of the web of the T, and 
tied together by straps arc welded to the flanges of the angles. 


Fic. 2.—TYPicaAL WELDED TRUSS 
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The crane runway and the 8 in., 33 lb. I columns which carry the roof 
trusses are supported by 18 in., 67 lb. H columns. The I columns are 
spliced to the H columns directly above the crane runway. These splices 
were made by are welding '% in. steel plates along the flanges and web of 
the columns. The crane runway is formed by 20 in., 59% Ib. I beams on 
top of which are placed the crane runway rails. 


Fic. 3.—WeLDED TRUSSES IN PLACE 


Over the railroad tracks heavy trusses are required to distribute the 
load from the roof trusses to the columns, and also to carry the crane 
runway. These trusses are composed of 8 in., 17% lb. I beams and 
heavy channels. Fig. 3 shows these trusses in place. 


The simplicity of arc welded design allowed many improvements, and 
a great reduction in weight, by the elimination of many gusset plates 
and connecting angles, required in riveted construction. This factor 
coupled with the use of bolts to hold the various members in place during 


field erection reduced the cost of erection to equal that of riveted con- 
struction. 


The increased use of arc welded construction has given architects and 
designers a chance to study construction by this process very thoroughly, 
and as a result many ways and means have been devised to reduce costs 


and time, and at the same time secure the most rigid and strongest pos- 
sible construction. 
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An Experimental Investigation of the Strength of 
Welds as Effected by Coatings of Rust, Paint, 
and Oil Upon the Welded Surface 


By GorDoN F. ROGERS 


Editor’s Note. The paper given below consists of extracts of a thesis submitted 
by Mr. Rogers for the Degree of Master of Science from the Massachusetts 
Institute of Technology, 1929. Because of the length of the thesis, it is im- 
possible to reproduce it completely and, therefore, a description of the test 
specimens together with the results and conclusions are given below. The 
editor wishes to emphasize the remarks made by the author that probably the 
larger size bead accounted for the slight increase in average strength obtained 
with fresh paint as compared with clean material. This is published by per- 
mission of the Department of Civil and Sanitary Engineering of the Massachv- 
setts Institute of Technology. 


Object: 


1. To determine the variation in the tensile strength of metallic arc 
welds due to coatings of rust, oil, and paint on the surfaces to 
be welded. 


Specimens 


Specimens were prepared by three different welders of the Manchester 
Engineering and Welding Company, Inc., under the supervision of their 
President, Mr. Paul B. Covey. A double strap tension specimen with 
fillet welds in parallel shear was selected and designed so that it would 
break at the welds at a stress just under the yield point of the parent 
steel. The dimension of the leg of the fillet was 1% in. and each fillet 
was 11% in. long. The welding wire > conformed to the American Welding 
Society Specification E1B. 


Welding 


Each welder made five specimens for each of the six groups. These 
sets of five specimens were not made consecutively. The welders were 
required to make series of six specimens containing one specimen from 
each group. 


Results of Each Group of Specimens: 


1. Welding on Clean metal. 
a. These specimens rated second best in both ultimate strength 
and strength per linear inch of effective weld. 
b. Two specimens had bad gas pockets. 
c. There was poor fusion on one or more welds in three specimens. 
d. The welds in genera! were smooth and uniform. 


2. Welding on Surface Rust. ; 
a. These specimens rated third in ultimate strength and fourth 
strength per linear inch of effective weld. 
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. Four specimens had bad gas pockets. There were a few slag 
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pockets in three specimens. 


. In four specimens there were welds with poor fusion. 
. The welds in general were smooth and uniform. 


On one specimen the welds seemed very brittle and broke with a 
bang with no apparent yielding. 


. Welding on Surface Covered with Fresh Oil. 
a. 


These welds rated fifth in ultimate strength and third in strength 
per linear inch of effective weld. 

There were bad gas pockets in every specimen and extra bad ones 
in three specimens. 


. There was poor fusion in just one specimen. 
. The weld metal was honeycombed with pockets, but usually there 


was a concentration of pockets at the base of the fillet. 


. Welding on Oil Soaked and Dried Surface. 
a. 


These specimens rated sixth in ultimate strength and fifth in 
strength per linear inch of effective weld. 

There were bad gas pockets in seven specimens. 
had a few slag inclusions. 

In three specimens one or more welds had poor fusion. 


One specimen 


. Welding on Surface Covered with Fresh Paint. 
a. 


These specimens rated first in both ultimate strength and in 
strength per linear inch of effective weld. 

Seven specimens had had gas pockets. One specimen had a few 
slag pockets. 


:. There was poor fusion in one specimen. 
. The welds seemed to be very ductile. 


In the testing machine 
these welds did not break with a small amount of yielding as the 
others did. Some welds elongated as much as one half inch 
before breaking. 


. The welds were generally large and rough due to the difficulty 


the welder had in working in the cloud of smoke from the paint. 
The straps were separated from the end pieces by a heavy layer 
of paint. This made a larger volume in the notch to be filled 
with weld metal and thus a stronger weld. This is partly re- 
sponsible for the high strength rating of this group. 


3 

= be =| ~ 5 be SSa 
(2) 46,565 (2) 8,837 49,540 42,340 9.06 9,710 8,270 9.88 
Rust (3) 45,140 (4) 8,573 47,770 39,080 13.42 9,790 7,760 14.18 
(5) 44,649 (3) 8,789 47,370 42,120 6.09 9,600 8,010 9.24 
(6) 44,245 (5) 8,515 49,550 38,940 12.00 9,550 7,410 12.98 
Paint (1) 48,059 (1) 9,033 52,160 44,910 8.53 9,900 8,100 10.33 
nt (4) 44,878 (6) 8,402 52,540 37,760 17.10 9,260 7,250 13.70 


Dry | 


Total 


45,589 52,540 37,760 17.13 9,900 


AVERAGE TEST FIGURES—ALL SPECIMENS 
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g. In every respect except gas pockets these welds seem to be the 

best of any in the six groups. 
6. Welding on Dry Paint. 

a. These welds rated fourth in ultimate strength and sixth ip 
_strength per linear inch of effective weld. 

b. Seven specimens had bad gas pockets and one specimen had 3 fey 
slag inclusions. 

c. One specimen showed poor fusion. 


CONCLUSIONS 


From the results of the investigation as stated the writer believes: 


1. That the relative tensile strengths of welds made under the con- 
ditions of this investigation are as indicated in the tabulation below. 
Ultimate Pounds Per 
Rating Strength Rating Eff. Lin. In. 
. Fresh Paint (1) 48,059 (1) 9,033 
. Clean Metal (2) 46,565 (2) ~- 8,837 
. Fresh Oil (5) 44,649 (3) 8,789 
. Surface Rust (3) 45,140 (4) 8,573 veld; 
. Dry Oil (6) 44,245 (5) 8,515 of el 
. Dry Paint (4) 44,878 (6) 8,402 


. That from a tensile strength standpoint the variation in strength j 
of welds is not large enough to require surface rust and mill scale, Struc 
oil and mill scale, or paint and mill scale to be removed before yj 
welding. | 


. That these impurities should, nevertheless, be removed from the techr 
steel before welding for the following reasons: quiet 
a. The impurities create gas pockets and slag inclusions in the & publi 

weld metal. were 
b. Welds with gas pockets are weak in shock resistance. engir 
ec. Clean metal gives a higher tensile strength in every case con- Th 
sidered except fresh paint. weldi 
d. It is much easier for the welder to do a good job on clean metal this 


. That with paint and oil the time factor is more important than th he lis 
volume of these substances present. A thin coat of either liquid 1929, 
that is allowed to soak in and dry has a worse effect on the subse § ‘lone 
quent welds than an excess of the fresh liquid applied just !efore Fu 
welding. fabri 

. That red lead paint applied to the surface of the steel immediately J \eldc 
before welding gives a more ductile weld than that produced }) lusio 
any other condition of this investigation. ing t 

‘age 


. That within the small range of ultimate strength values obtained i0 se 


this investigation the writer was not able to accurately predi t th 
strength of the specimens in grading them before testing. Wi 
throu 
the " 
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Welding Developments in 1929 


Editor's Note—A brief review of the welding developments during the 
year 1929 has been prepared by a Committee of the American Welding 
Society. For the sake of converience these developments have been divided 
among the four different welding processes. However, items listed under one 
are sometimes applicable to the other processes. 


Owing to the manner in which it has been prepared, it has been found neces- 
sary to omit refererces to general developments and research work. Atten- 
tion is called, however, to the fundamental studies in the welding field by 
some ten of our prominent universities aimed at increasing our knowledge 
ff the fundamentals of welding. Also among the general developments may 
be mentioned a Code prepared by the American Welding Society on “Fusion 
Welding and Gas Cutting in Building Constructior,” and a report on “Nomen- 
clature, Definitions and Symbols.” 


There have also been developed, during the past year, several methods for 
non-destructive tests or examinatiors of welded structures which are bound to 
prove of great service in ~onnection with certain important applications of 
welding to industry. These. methods are: Stethoscope, X-ray and two varieties 
of electro-magnetic methods. 


ARC WELDING 
Structural Steel 


HE application of arc welding to structural work continued, during 
1929, to be an activity arousing great interest, both popular and 
technical. The possibility of erecting buildings by this method, thus 
quieting the clamor in large cities, was principal.y responsible for the 
public interest, while the economic advantages, such as savings in weight, 


were further demonstrated for the benefit of architects, builders and 
engineers, 


The number of buildings and structures erected by the use of arc 
welding materially increased during this period. The first statistics of 
‘his nature were prepared by Frank P. McKibben in July, 1928, when 
he listed 100 structures consisting of bridges and buildings. In July. 
1929, the total had increased to 138. The number of welded buildings 
clone jumped from 43 to 65, a 50 per cent increase. 


Further demonstration of the reliability of welding as a method of 
iabrication was found in the results of a two-years’ series of tests on 
velded joints conducted at the Rensselaer Polytechnic Institute. Con- 
lusions based on these tests indicated that the application of arc weld- 
‘ng to the construction of buildings was no longer in the experimental 
‘age, and that such construction can now be made with complete safety 
nd with entirely successful results. 


Widespread activity among municipal and State bodies was noted 
‘hrouvhout the year in the adoption of ordinances and laws allowing 
the ‘se of welding in building construction. During the year, 52 munic- 
ipalits im the western and southern parts of the country had sections 


41 
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in their building code covering this point, and many followed suit else- 


Mass. 
where. The Legislature of the State of Pennsylvania had passed a law ing cc 
allowing the type of construction to be used in first-class cities. Munic- corpo 
ipalities below that grade were already free to adopt their own codes. Ma: 

a 
iy A model ordinance was framed by the American Welding Society were 
; and it was submitted to municipalities for consideration. Pittsfield, chose! 


q 


ic. 1.—Arc-WeELpED Power House ror Happon HALL-CHALFONTE HOTEL, ATLA‘ TIC weld 
City, N. J. eld 
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Mass., was the first city in the country to formally adopt this new build- 
ing code. In addition, Pittsfield was the first truly eastern city to in- 
corporate welding in its code in any form. 


Many interesting applications of welding to this type of construction 
were made during 1929, of which a few outstanding examples may be 
chosen as illustrations. Early in the year an extension to the power 
house of the Haddon Hall and Chalfonte Hotels of Atlantic City was 
completed, quickly and quietly, without disturbing the guests of either 
hotel or the residents of the cottages in the neighborhood. This power 


Fic. 2-—WoRKI*‘aAN ARC WELDING FRAMEWORK OF CHALFONTE-HADDON HALL, 
ATLANTIC City, N. J. 


house has a height of 134 ft. and is one of the tallest welded-steel build- 
ing frames in the world. Some of the steel columns supporting the 
tuilding and its heavy contents are of the heaviest type of steel shapes 
used in building construction. The hotels are owned by Leeds & Lippin- 
cott Company, the architects were Rankin & Kellogg of Philadelphia, 
the engineers were Carson & Carson of Philadelphia, and the steel con- 
tractor was the Bethlehem Steel Company. 


At the present time a 12-story office building is under construction for 
the Southern California Edison Company at Los Angeles, which will 
contain approximately 3600 tons of steel. All of the wind bracing and 
seismi: bracing is to be arc welded in addition to other details. Accord- 


ing to the information at hand, the building will be 75 per cent an arc 
welde:! job. 
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A highly important contribution to the building art was announced 
by the American Institute of Steel Construction at its seventh annual 
convention at Biloxi, Miss., Nov. 14. This was the development of , 
new type of arc welded steel floor which materially reduces the weight 
of the structure. This floor construction, known as “battledeck” type, 
was demonstrated by the erection of a sample structure during the 
convention in the presence of the Institute members. Electric welding 
plays an important part in the development, a special automatic arc weld- 
ing machine being used to “stitch” together the plates and beams which 
form the flooring. The resulting structure met all specifications and 
tests satisfactorily. 


Fic. 3.—Part or Larce U-SHAPRE WsELDED Factory BUILDING. ONE PoRTION Is 13°) 
Fr. Lone By 60 Fr. Wipe spy 25 Fr. tro Borrom Corp or Roor Truss, Spconp Is {6! 
Fr. Lone sy 100 Fr. Wipe By 25 Fv. HieH, THirp PorTION Is 440 Fr. Lone By 62 FT 
Wipe; 301 Fr. or Wuicu Is SINGLE Story 65 Fr. To Roor TRUSS AND THE REMAINING 
140 Fv. Is TuHree Stories HeicntT. Steet. TONNAGE APPROXIMATELY 780 TONS 


The new flooring utilizes steel plates and structural steel beams. !t 
is, according to the Institute, better than any floor that has been used 
before, and will stand every service to which the floor may be subje ted. 


The new floor is described as being a solid steel deck which acts as 4 
girder to prevent any torsional distortion of the building when <u)- 
jected to wind or earthquake action. 


The total cost of a floor constructed of 3-in. I-beams and 3/16-in. 
plates, covered on the top with cork tile and fireproofed on the under ide. 
is estimated by the Institute as being a little over $1 per square foo’. 
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The new steel floor, says the Institute, is equally applicable to resi- 


ences, multiple-story buildirgs and bridges. For building construction 
it will save from 20 to 60 '. per square foot of floor in dead weight. In 
connection with a 75-story building with floor panels 214% ft. x 22% ft., 
the saving in dead load on the foundations for each column is nearly 
two million pounds, this indicates that its use will permit an increase of 
25 per cent or more in the height of the building or in the number of 
foors without increasing the loads on the foundations. 


Fic. 4——ILLUSTRATES 80 Fr. SPAN Roor TRUSSES CONSTRUCTED ENTIRELY OF V SHAPES. 

THE Borrom Corp AND RAFTER BEAMS BEING OBTAINED BY SPLITTING THE CARNEGIE 

BEAMS. THE PANEL MEMBERS ARE STANDARD COMMERCIAL V SecTions. THE WEBs AT 

THE ENDS OF THB PANEL MBMBERS WERE CUT AWAY AND SLOTTED IN LINE WITH THE 

WEB SO THAT THE REMAINING PORTION OF THE FLANGES WoULD SLIP OVER THE WEBS 
OF THE BotrTromM CorD AND RAFTER MEMBERS 


Vehicular Tunnel Construction 


An interesting application in which welding played an important part 
was the construction of the new vehicular tunnel running under the 
Detroit River between Detroit and Windsor, Canada. This tunnel was 
built on dry land in sections which were afterwards launched, floated 


} into position and sunk to their places on the bottom of the river. The 


work was carried on by the Canadian Bridge Company at Ojibway, 
Canada, six miles down the river from the tunnel site. Arc welding was 
utilized for caulking purposes around the full circumference of the shell 
in 42 places and for 1100 ft. of welded butt-joints. 
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Repair of Railroad Bridges 


The accompanying photograph illustrates the application, during 1929 
of arc welding to the repair of a large railroad bridge in the vicinity 
of Pittsburgh, Pa. This bridge, of the pin-and-link type, is a through- 
truss structure of three spans over the Kisimenetas River. 


Ship Construction 


Metal arc welding was much more extensively, used during 1929 jp 
the construction of merchant and naval ships. In both cases the policy 
pursued was a gradual utilization of the process, rather than an attempt 
to weld the complete ship. In merchant ship construction the object is 
primarily a reduction in cost, while in naval work the object is to save 
weight. 


Sampie_ 
Tested 


Fic. 5.—AUTOMATIC DEVICE FOR WELDING ALL STEEL FLOOR 


International attention has recently focused on arc welding in naval 
construction, because the weight saved by its use materially assisted 
the German Navy to mount 11-in. guns on their new 9000-ton cruisers. 


The 613-ft. S.S. “Pennsylvania,” built by the Newport News Ship- 
building & Dry Dock Company and launched July 10, 1929, like her 
sister ships, the “California” and “Virginia,” embodied sufficient welding 
to require the use of approximately 45,000 lb. of electrodes in her con- 
struction. Welding was also used extensively in the 272-ft. yacht “Viking” 
for George F. Baker, built by this company and delivered Apri! 27, 
1929. In this case the utilization of welding greatly assisted the archi- 
tects in obtaining the desired graceful lines. 
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Fic. 6.—REPLACEMENT oF RIvVETED GIRDERS AND GENERAL REENFORCING OF A HIGHWAY 
Bripce Usinc ARC WELDING. CONSTRUCTION FOR A LARGE AMOUNT OF WorRK or THIS 
GENERAL TYPE Has BEeN DoNE AT A NUMBER OF PLACES THROUGHOUT THE UNITED 


STATES IN THB Past YEAR 


RAILROAD Bripge Over KISKIMINETAS River, REPATRED BY ARC 
PITTSBURGH, Pa. 
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The Federal Shipbuilding and Drydock Company of Kearny, N. J. 
has recently completed five all-welded channel-type scows about | 16 ft 
long, 34 ft. wide and 104% ft. deep, and is constructing two scows of 


similar type that are 175 ft. long. 


Fic. 8.—Arc WELDED Detrroir VEHICULAR TUNNEL SECTIONS ON ASSEMBLY AND LAUNCH- 
ING WayYs. WELDERS WoRKING. ENp View. Os1BWAY, ONTARIO 


Fic. 9.—ALL WeLpep BARGE OF THE ELEcTRIC Boat Co. 
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Fi 11.—COMPLETELY Metrat Arc-WeLpoep INBOARD SHAFT ALLEY BuLKHEAD 
S. Morro CASTLE AND S. S. OR1IENTE UNDER CONSTRUCTION AT THE PLANT 
OF THE NEWPORT NEWS SHIPBUILDING AND Dryvock Co. 


fit, 4 
3 of 
Fic. 10.--WELDED Scow or THE FEDERAL SHIPBUILDING AND Drypock Co. 
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Fig. 12.— View or a 

Base FoR THE 

OSTER MANUFACTURING 

CoMPANY’sS NEw Propuc- 

TION CuT Orr Macuine 

FoR BarR StTock anp 
PIPE. 


The are welded base 
weighs only 825 lbs. Its 
predecessor of cast con- 
struction weighed 1150 
Ibs. The arc welded 
steel base is also 
stronger and more rigid 
and costs less to pro- 
duce. The container or 
splash pan of the base 
is made of one piece of 
sheet steel partially 
formed on a press and 
also cut and then fabri- 
cated by arc welding. 
The oi! sump contained 
within the pedestal or 
upright member is also 
of one piece of sheet 
steel, cut and formed 
then fabricated and 
joined to the splash pan 
and pedestal member by 
are welding. Two pieces 
of sheet steel] formed in- 
to channels with flanged 
edge at one end are butt 
welded together to form 
the pedestal member. 
The lower member or 
base of pedestal is of 
one piece with edges 
flanged and joined by 
are welding. The up- 
rights supporting the bed 
plates for the machine 
are sheet steel, formed 
into right angles and 
weided in place. The 
bed plates composed of 
flat bar stock, are laid 
across the tops of thé 
uprights secured by ar 
welding. The various 
members of the base are 
then assembled into one 
piece construction by 
the electric arc 


Fic. 13.—Tere 
ING MACHINE Mape oF 
Arc WeLpep BY 
Porrer & JOHNSON Ma- 
CHINE COMPANY, PAaw- 
TucKET, R. ! 
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The Truss-Weld Barge Corporation launched an 8000-bbl. capacity 
gasoline tanker 134 ft. long. 


Also, the Electric Boat Company has just completed a 1000-ton cargo 
deck barge, 118 ft. x 10.5 ft., of the all-welded Ewertz patented design. 
It will be interesting to note that in the construction of this barge some 
150 tons of steel was used and that it required 18,000 linear feet of weld- 
ing, using about 3500 Ib. of welding wire. 


The Fore River Yard of the Bethlehem Shipbuilding Corporation de- 
livered two colliers 350 ft. long with transverse seams of their tank tops 
welded and with bulkheads wherein two rows of rivets were replaced 
by one row and a continuous weld. 


At the present time there is under ernstruction at the Charleston 


Fig. 14.—FRAME FOR CoKkE PUSHER MANUFACTURED BY THE GAS MACHINERY COMPANY, 
CLEVELAND, OHIO 


‘n excellent example of the use of welded steel for complicated or intricate 
framework or bases for machinery 
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Dry Dock and Machine Company a completely welded 120-ft. oil tank:r 
and at the Standard Steel Shipbuilding Corporation, Los Angeles, Ca). 
a 65-ft. yacht. Two merchant ships, the “Morro Castle” and “Oriente,” 
are also under construction at the plant of the Newport News Shipbuild- 
ing & Dry Dock Company for the Atlantic Gulf and West Indies Naviga- 
tion Company. The outstanding new applications on these ships are the 
completely welded inboard shaft alley bulkheads shown in Fig. 11, masts, 
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and bilge keels. Mac] 
Pile Drivers On 
There was also constructed by arc welding four pile drivers by the pera 
Mississippi Valley Structural Steel Company of Melrose Park, IIl., for ube 
the Walsh & Masterson Company of Chicago. These machines are sub- ines 
ject to very heavy duty, involving terrific vibration, night and day. After Bean 
many months of service they showed as rigid as first built. the ¢ 
Pressure Vessels struc 
During the past year or so two companies have developed special tech- Pipe 
nique and methods for arc welding of heavy steel plates, oil cracking re 
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Fig. 15.—Mopern SuGar CANE MILL MANUFACTURED BY THE BAHMANN IRON W.'KS, . 
CINCINNATI, OHIO jected 
The housings are built entirely of heavy steel plate. The bearing supports are wo ‘hy comm j 


of notice. The small bosses are merely inserted through the holes in the hou-iné 
frames and are welded in place. The base of the housing frame is formed by a ‘eel 
plate arc welded to the vertical members 
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stills, and other high pressure vessels. One of these companies, for 
example, has manufactured over a thousand vessels using over 70,000 
tons of plates averaging about 3 in. in thickness. Excellent ductility 
and tensile strength was obtained by the use of special alloy covered 
electrodes, high current values, and annealing of the structure after 
welding. 


Machinery Construction 


One of the greatest developments of 1929 in the are welding field has 
been the universal acceptances of the use of welded steel to replace 
castings. The possibilities in this field are tremendous. One authority 
states that, in his opinion, nearly 75 per cent of the 800,000 tons of cast- 
ings produced in 1929 could be replaced advantageously by welded steel. 
Examples are given in the illustrations. One example may be cited in 
the welding of a 160,000-kw. turbo generator which was recently con- 
structed of are welded steel. 


Pipe Welding 


A marked tendency was noticed during the year to construct long pipe 
lines by the are welding method. Among the notable examples may be 
cited a 205-mile pipe line built during the year and running from Jal, 
N. M., to El Paso, Tex. This line is 16 in. in diameter and carries gas 
for the El Paso Utilities Company. Among other large lines may be 
mentioned the Monahans-Port Arthur line, 714 miles, largely 12 in; 
small amount of 10-in. pipe; line from Cushing, Oklahoma-Chicago, 832 
miles, largely 12-in. pipe; and the Gas line through Rock Springs-Ogden- 
Salt Lake City, 270 miles, largely 16 and 18-in. pipe. 


OXY-ACETYLENE WELDING 


An additional year of experience with welded structures of all kinds, 
including piping, pressure vessels and other equipment subjected to 
severe service, without failure, has created widespread confidence in 
fusion welding and made its acceptance among engineers more general 
than ever. This has been reflected in increased volume of business in 
materials and supplies for welding. 


Developments in particular fields of welding and in general have been 
extremely gratifying during the past year. These include fundamental 
work, applied welding and contemporary aspects. 


The Structural Steel Welding Committee of the American Welding 
Society is completing its work. Regulatory matter in the form of a 
Building Code for Structural Welding has been prepared by the Ameri- 
can Welding Society and distributed throughout this country and Canada. 
Sixty-eight cities in the United States have made provisions to permit 
structural welding under specified conditions. The year has witnessed 
the successful construction of a 300-ton, mill-type building entirely fabri- 
cated by gas welding. Structural details have been worked out for pro- 
jected additional mill-type and multi-story buildings. Noise abatement 
committees are calling public attention to welding as a means of silent 
build'ng construction. 
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The Aircraft Welding Procedure Committee of the American Bureau o/ 
Welding completed its work. The Bureau of Standards has conducted 
an investigation of welded joints for aircraft construction in coopera. 
tion with the oxy-acetylene industry, and the latter has adopted a definite 
program of cooperation with aircraft manufacturers for the purpose of 
improving present standards. 


The Boiler Code Committee of the American Society of Mechanica! 
Engineers has made further provision for welding. 


VA 


Fig. 16.—300-Ton MILL-Type Stes. BUILDING Fapsricatep ENn- 
TIRELY BY OXY-ACPTYLENE WELDING 


Fic. 17.—TyYPicaL FusSELAGE JoINTs Testep BY BurREAU OF STANDARDS 


Non-destructive methods of testing have reached the stage where they 
may be applied to a routine ranner. One test of this type is the stetho- 


scopic method whie “1 bh ‘ied to practically all weids whether of 
symmetrical shape ovides a portable means for examining 
completed welds. ay testing procedure the tensile strength 
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of any section of a weld can be estimated to within 3000 lb. sq. in. 
The latter is at present a laboratory method, but may be made portable 
in the future for use in important work. Electrical resistance testing 
has proved very successful for small cross-sections. Magnetic testing 
shows promise, but is as yet only experimental. 


Steel welding rods of new composition have been developed which will 
easily produce full strength welds in the stronger materials lately intro- 
duced, such as steel line pipe of increased carbon content. High-strength 
tronze welding rods have also been introduced with marked success 


Fic, 18.—StTeTnoscopic Testinc or WELDS 


which are increasing the application of the versatile bronze-welding 
process. These welding rods are among the products of the extensive 
research laboratories, supported by the industry, which are constantly 
contributing to the advancement of welding through pure and applied 
research, 


Dissemination of knowledge of the oxy-acetylene process has been 
materially increased through cooperation with engineering colleges and 
the distribution of carefully prepared instructive literature covering both 
veneral and specific applications. Design and application standards 
for welded steel and wrought-iron piping construction have been promul- 
gated by one of the large manufacturers of welding gases as well as a 
training course for aircraft welders. 


Most important, from the point of view of the welding industry and 
users of the oxy-acetylene process, is the extension of the use of “Pro- 
cedure Control.” A Procedure Control is a definite production specifica- 
tion, written for a particular welding project, describing in detail the 
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procedure to be followed. Procedure Controls, originally used for pipe 
line construction and subsequently applied with equal success in other 
fields, are being extended to cover additional applications. Experience 
has proved that Procedure Control methods minimize the human facto; 
and assure uniform high quality results in production welding. 


Gas welding of steel piping systems and overland lines has progressed 
to the point where engineers unhesitatingly specify them for any pres. 
sures now considered practical, provided proper procedure is followed 
in their construction. Steam piping operating at temperaturcs up t 


Fic. 19.—HyprauLic Lines TEstep at 5000 La. PER Sq. In., Work- 
ING PRESSURE 3500 Le. PER Sq. IN. 


and including 750 deg. Fahr. is now in operation. Gas transmission lines 
carrying pressures around 1000 lb. per sq. in. have been operating 
during the past year. Welded hydraulic piping for working pressurt 
2s high as 5000 lb. per sq. in. is also in use. 


The appearance on the merket of fittings especially designed for weld: 
ing evidences the generai acceptance of welding as a standard met)iod 0! 
construction for piping systems. 


Welding nas been definitely recognized by the heating and plumbing 
contractors. Their official organization, the Heating and Plumbiny (or 
tractors’ National Association, has started the standardization of weld: 
ing pra-tice for heating piping, and is now preparing, in coope ation 
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Fic. 20.—OxyY-ACETYLENE SHAPE CUTTING MACHINE IN USE . 
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with the American Welding Society, a manual of desiga and application 
standards for the use of its members. 


The chemical industry is now constructing much of its equipment 
welding. 


Oxy-acetylene shape cutting machines are finding increased application 
in the economical forming of steel plate and heavy sections. 


Further refinements in the design of welding and cutting apparatus, 
acetylene generators, welding red and accessories have been accomplish 
A very complete line of generators, regulators, blowpipes and accessories 
is now available, from which equipment may be selected that is esp: 


Fre. REAC- 
TION TANK IN CHEMICAL PLANT 


cially suitable for almost any type of work, and extremely reliable and 
durable. All such equipment is designed for consistent performance 
and maximum production with minimum fatigue to the operator. 


Application of oxy-acetylene process has been increased in many fields. 
including steam and electric railways, power plants, commercial ni 
domestic refrigeration, ferrous and non-ferrous foundries, steel m!ls. 
marine, structural steel, automobiles, aircraft, chemical plants, job w.!d- 
ing shops, pipe lines, industrial piping, heating and ventilating, unfired 
pressure vessels, boiler welding, brenze and copper welding, hard-fa ing 
metals, mechanical gas welding, machine cutting, scrapping, and h«at- 
treatment. 
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RESISTANCE WELDING 


One of the outstanding developments during the past year is the 
large increase of the semi-automatic and the complete automatic types 
of resistance welding machines. With semi-automatic or automatic ma- 
chines, production can be doubled, and quadrupled, per man per welder 
as compared with hand operated machines. This change has been 
accompanied by the use of large welders even on small jobs. At the 
present time most of the welders sold are of 150 kva. or greater, yet 
some of these welders only weld a cross-section of about % sq. in., but 
they do it extremely quick; namely, that the amount of power required 
is inversely proportional to the time in which the weld is made. 


Many parts of automobiles, trucks, tractors, farm machinery, etc., 
which were formerly made from drop forgings or steel castings, are now 
being made from stampings or drawings and welded together. 


The last year has seen the use of the resistance welder in connection 
with high pressure boilers for practically the first time; also they are 
used for welding various alloys, such as Everdur, Ascoloy and other 
alloys to give rustless, stainless, pitless tubes for high pressure station- 


ary boilers which operate at very high steam pressure as well as at high 
superheat of steam. 


More steam railroads have begun to resistance weld the safe ends of 
their flues and tubes. About a dozen of our largest railroad systems 
have now completely abandoned the use of oil and gas forges for this 
work and have adopted the quicker, cleaner, stronger resistance welding 
method for this work. 


The year of 1929 has seen the installation of the first locomotive tire 
heater for electrically expanding locomotive drivers or tires preparatory 
to shrinking them upon the locomotive drivers. 


During the last year or two, practice of using the small resistance 
welder for a cutting-off machine has become very common, Especially 
is this true in the severing of stranded steel cables for various uses, and 
for use in connection with four-wheel brakes on automobiles and trucks. 
This method is also used for cutting off the stranded wire for use in the 
inside rims or clinchers of automobile and truck tires. Formerly when 
it was desired to cut this stranded cable in two, it was necessary to first 
solder a thimble over the wire, then saw through the thimble, then re- 
move the thimble again. By means of this electric cutting-off process, 
no thimbles are required and the wires are all fused together in a solid 
lump which will not unravel. 


The last year has seen an enormous advance in the use of resistance 
welders for joint large sizes of pipes. Up to a year or two ago, about 
6-in. diameter was the largest pipe to be satisfactorily butt welded to- 
gether; now it is common practice and quite easy to weld 8 in., 10 in., 
12 in., and even much larger diameters of pipe, up to 28 in. or 30 in., 
and there seems to be no limit in this direction except as to the amount 
of money the customer is willing to pay for the machine and the amount 
of power he can secure to operate it. 
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Relatively large cross-sections of copper strips and bars are now welded 
by the resistance process, by means of especially designed and _ built 
copper welders. Until recently about 14 in. to % in, diameter copper 
bars was the largest work that could be satisfactorily done by this 
process. Here again the limit as to the size of work which can be done 
is determined by the power available. 


Another development is the use of the resistance welder for precision 
work such as reamers, cutters, drills, dies and many other fine tool jobs 
requiring the work to be held to a limit of a very few thousandths of ap 
inch. Up to a year or two ago, a resistance welder was considered 
blacksmith’s tool only, and a difference of a sixteenth of an inch or s% 
in alignment was considered perfectly satisfactory. Now, however, as 
stated before, the resistance welder is a precision instrument that is able 
to hold its work to very narrow limits. This precision is of great benefit 
in the welding of thin sheet steel, such, for instance, as band saws, high 
carbon steel for safety razor blades, and other work where a misalign- 
ment of a very few thousandths would cause rejection. 


Aluminum welding is going forward by leaps and bounds. Window 
frames are being welded by resistance welding at the four corners, much 
the same as steel frame welding is now done. Kitchen utensils of al 
kinds have handles and bails welded in place. 


While projection welding itself is an old idea, it was never used very 
much until within the last two or three years. Now, however, it is being 
used for many new and novel purposes in many industries, but more 
especially in connection with the automotive and truck industries, and 
to a somewhat lesser degree in the manufacture of toys, skates, farming 
utensils, etc. The theory is that instead of making spots with tw 
tapered spot welder dies, wherein only one spot at a time can be suc- 
cessfully made, by making projections on the work itself, either on one 
or both pieces and then coming down on the pieces with flat dies, a 
number of projections can be welded at the same instant, which, wher 
completed, is very similar in character to a spot weld, but is stronger 
and more uniform, and at the same time there is no indenture on either 
the top or bottom surface of the work as there is in case of spot welds 
This leaves the surfaces of the work perfectly smooth, so that after 
ducoing or japanning or painting, there is no mark or indication as t 
where the projection weld is made. This method lends itself very readily 
to the manufacture of metal furniture, lockers, running boards for aute 
mobiles, stiffening strips on automobile cowls, ears on buckets ané 
cans, reinforcing strips on sheets of all kinds. 


One thing that held back the general adoption of projection weldins 
for many years was the fact that there was no suitable material for 
dies that would stand up very long, especially when a number of pre 
jections were made at the same point of the die. Now, however, ther 
are two or three materials that stand up very much longer and lend the 
selves quite well to the process of projection welding. Foremost «mong 
these materials is an alloy consisting largely of copper, tungst«  an@ 
some other ingredients in small quantities. 
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welded THERMIT WELDING 

1 built 2 

Bee Thermit welding has made some very rapid strides during 1929, the 
y this utstanding features of which have been the development of a method 


for the welding of open track which ought to find a large application 
in steam railroad work. This development was covered by a paper pre- 
sented before the annual meeting of the American Welding Society, 
April 25, 1929. A great deal of this work has been done abroad, and 
for a long enough period to prove conclusively that the weld is equal to 
the rail in its physical properties and in wear resistance, and that welded 
rail properly installed will give little or no trouble from expansion due 
to temperature changes. It should find immediate application in the 
elimination of rail joints in stations, terminals, on bridges and in tun- 
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is able nels, and within a few months practical experiments for the welding 
benefit of long lengths of main line track and yard track should prove in all 
5, high probability that conditions in this country are no different than abroad, 
isalign- and that lengths of one thousand feet and over can be welded up solid 
with ordinary bolted joints at the end. Much work is still to be done 
V indow on this in this country, but abroad more than sixty thousand joints 
, much were installed on main line track last year. The pressure welds in the 
- of all Mm New York Central De Witt yards at East Syracuse have been in now 
a little over a year, and a recent inspection proved it to be practically 
pe impossible to locate the welds. 
s being The use of Thermit in the welding of paved track has increased to a 
t more point where it is now considered as standard practice by many of the 
es, and trolley roads of the country. The welds have been of the insert and 
arming the under-cut variety, both of which have proved their lasting qualities 
th twe since originally installed in 1912. The under-cut method limits the 
be sue: installation work slightly, because of the necessity of butting the rail 
on one ends together as each joint is made, and it is for this reason that the 
dies, a | ™ajority of the work is done with the use of inserts. 
1, when For years there has been a demand for the installation of Thermit rail 
tronge! welds without interruptions to traffic, and this was very successfully 
1 either worked out and developed to a high state of perfection during the past 
t welds year. It is obvious that the traffic interruptions are bound to increase 
it after slightly the cost of installation, but that the method is practical is 
nm as t evidenced by the fact that Thermit welds were installed in this way on 
readily 125th Street, New York, where the cars of the Third Avenue Railway 
yr auto System operate on half-minute headway. Because of the increased labor 
ots and Me “St, this method is advocated only where the traffic cannot be taken off 
or where the rails cannot be welded at the side of the street and later 
elding put into place. 
* fel One large ‘manufacturer has developed a process which includes 
aes Thermit welding for the making of frogs and switches for which very 
or P wonderful things are claimed. These units are now being shipped in 
A roe large quantities, and apparently the development is very successful. 
$ we _ Considerable progress has been made in the use of Thermit welding 
among 
me in the steel mills, and this was touched upon in a paper presented at 
ten ane the Ay rican Iron and Steel Institute Annual Meeting in October, 1929. 


A very large inerease in the use of Thermit welding in the steel mills 


| 
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has been due not only to the proved reliability of the process for the 
repair of breaks, but also to the development of the use of special Ther- 
mits for the building up of worn parts, which Thermit steels resist 
wear for much longer periods than would new parts of similar design. 
This widening of the field of Thermit welding in the steel mill has been 
brought about through the organization of reclamation departments 
which coordinate the Thermit welding work in the various departments 
of the steel mill. 


A great deal of research work has been done on the welding of long 
seams in the manufacture of heavy walled pressure vessels, and the re- 
sults seem very encouraging. It seems obvious that there must be 
advantages in being able to weld the entire seam of these thick walled 
vessels at one time so as to avoid local distortions and locked up stresses, 
and this development should increase in importance as time goes on, 
because the industries are demanding higher temperatures and pres- 
sures which will necessitate even thicker walled vessels. 

The physical properties of Thermit steels have again been improved 
so that the regular product which the user obtains from his Thermit 
reaction now has a higher tensile strength, better ductility and remark- 
able fatigue resistance. 


Results of Research in Theory of Arc Welding 
Machines 


A. F. Davist 


HE development of arc welding, both in design of equipment and 

application of the process has been so rapid that most questions 
which were real problems a few years ago have now been solved. How- 
ever, one baffling question has been how to decrease the time for voltage 
recovery in direct current welding machines. By “Time of voltage re 
covery” is meant the length of time for the welding machine to recover 
full open circuit voltage from short circuit. The quicker this recovery 
the more nearly will voltage changes in the machine follow the voltage 
changes of the are and the net result is an easier operating arc, which 
means more work with less fatigue and effort on the part of the operator. 


While in 1927 there appeared in some technical papers an article deal- 
ing with the fundamental principles involved in reducing the amount of 
time it takes for a welding machine to produce its change in the voltage 
when welding, the research laboratories of this company began work on 
this question in 1924 and it now appears have a solution as a commercial 
possibility in the not too distant future. In fact, experiments already 
performed show that this time of recovery can be reduced to a minimum. 


In all single operator welding machines now on the market there must 
be some method of reducing the open circuit voltage of the machine ‘» the 
varying voltage demanded by the arc. This may be accomplishe by 
utilizing armature reaction, varying series field or any one of a «07ze0 


tVice-President, Lincoln Electric Co. 
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or so other methods. In effect, however, the results are similar, one 
magnetic field of some kind opposes another. When two magnetic fields 
are in proximity there is produced in effect a transformer with the well- 
known transformer characteristics, i. e., if the current in one of the 
windings is changed, a voltage is immediately set up in the other winding 


and this other winding will have a current flow in it as a result of the 
induced voltage. 

It is a law of electric circuits that the induced current always flows in 
such . way as to nullify the magnetic effect of the inducing or original 
curreit in the first winding. 


As » result of this action, ordinarily the machine will not adjust itself 
to the changes in the voltage of the arc as quickly as it would if the in- 


4 
25% of Final in 0.08 
Volts and Current 60 Cye 
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ternal transformer action were eliminated. It should be understood th: 
the changes both in the voltage of the arc and also the machine are ex. 
tremely rapid, taking place in fractions of a second. Consequently, for 
an intelligent study of such changes it is necessary to use an oscillograph. 


The oscillograph, Fig. 1, shows the length of time consumed in re- 
covery of voltage from zero or short circuit to 95 per cent of final voltaye 
in one of the standard machines now on the market. 


The recovery shown is quite rapid and mucn shorter than found with 
the average type of machine. Various devices have been and are used 
to overcome the effect of this transformer action in the arc circuit. It is 
easily appreciated that if the nullification of this transformer effect can 
be accomplished inside of the machine, results would be materially better. 


Experiments have shown the possibility of inserting in the are circuit 
a device which will produce effects similar to those produced in the ma- 
chine by the transformer action of the double winding on the pole pieces, 
except that the effect will be in the opposite direction, thus nullifying 
the original transformer action. 


The oscillograph, Fig. 2, shows the results where an experimental 
device, such as described above, was used, and it will be noted that the 
length of time for the voltage to rise from zero or short circuit to 95 
per cent of its final voltage is very much reduced. 


Ordinarily when a welding machine is short circuited the instantaneous 
short circuit current will immediately rise to a considerable higher value 
than is desired for the best welding operation. In ordinary welding with 
the metallic arc, the machine is being short circuited intermittently from 
perhaps 15 to 30 times per second by globules of molten metal touchinv 
both the electrode and the work. These peaks of current occurring at 
short circuit cause considerably higher heat loss in these molten globules 
than is desirable, causing the globules to boil or explode. The welding 
operator calls this “spatter.” 


By nullification of the transformer effect the overshooting of the cur- 
rent at the time of making a short eircuit is reduced and experiments 
show made almost zero. 


The results given above. and the deductions drawn are the result of a 
good many experiments and a very exhaustive study of are character- 
istics, conducted over a period of years. 
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Structural Welding Code Data Applying 


to the United States* 


This data covers 


(a) 1. Cities which are reported to have adopted the American Welding 
Society Code for Fusion Welding and Gas Cutting in Building Con- 
struction, Part A, Structural Steel, Edition of 1928. 

2. Cities which have adopted the Uniform Building Code of the Pacific 
Coast Building Officials Conference, which provides for welding of 
structural steel. 

(b) Cities and towns not having provisions for welding in their Building 
Codes, which have permitted welding of structural steel framing 
erected within their jurisdiction. 

(ec) Cities which are revising their codes and have welding under consid- 
eration. 
and including a list of welded structures in whole or in part reported 
to date of Dec. 31, 1929, classified as to States. 


Classification (a) 

1. Cities which are reported to have adopted the American Welding 
Society Code for Fusion Welding and Gas Cutting in Building Construc- 
tion, Part A, Structural Steel, Edition of 1928. 

Massachusetts 


Lynn 
Pittsfield 


Classification (a) 
2. Cities which have adopted the Uniform Building Code of the Pacific 


Coast Building Officials Conference, which provides for Welding of Struc- 
tural Steel.+ 


Arizona Fullerton San Jose 

Preseott Laguna Beach San Leandro 

Tuscon Livermore San Rafael 

Yuma Madera Santa Monica 

onrovia outh San Francisco 
California Monterey Park Tujunga 

Alamenda Oceanside Tulare 

Alhambra Ontario Turlock 

Alturas Oxnard Tustin 

Anaheim Pasadena Ukiah 

Bell Piedmont Upland 

Berkeley Pittsburg Visalia 

Claremont Pomona Walnut Creek 

Compton Redlands Watsonville 

Vorcoran Riverbank Willow Glen 

Voronado Sacramento 

El Monte San Anselmo r Louisiana 

Fontana San Bernardino Monroe 

Fresno San Fernando Shreveport 


*Prepared by the Committee on Building Codes of the American Welding Society. 
tReported by Prof. F. P. McKibben as of Dec. 12, 1929. 
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One-story building at Berkeley, Cal. Built by Berkeley Constructi? 


Co. Dimensions, 50 ft. by 250 ft. 


*Information supplied by Prof. F. P. McKibben. 


Has two 10-ton cranes.* 
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A 60 
Nevada Oregon Washington C 
Las Vegas Eugene Corpus Christi Ellensburg 
Klamath Falls Dallas Kelso All ¢ 
North Dakota Salem Pacific 
Grand Forks eink 
truss 
Classification (6) nearly 
Cities and towns, not having provisions for welding in their Buildiny Six-s 
Codes, which have permitted welding of structural steel framing erecte:fM Street, 
within their jurisdiction. tions w 
California Massachusetts Pennsylvania Twel: 
Emeryville Boston Derry les. Cal 
Glendale East Pittsburgh aligns 
Los Angeles Michigan Kingston cent ar 
South Sacramento Detroit Norristown bending 
North Trafford 
Philadelphia 
Bridgeport Missourt Cue 
New Haven St. Louis p on one 
Florida Kansas City Rhode Island Buildin 
ot 
All cities reported to - New Jersey Providence with 5 
permit a _ limited 
amount of welding. — City Texas 
Houston 
Idaho 
Wallace New York Virginia Shop 
Falls Hot Springs 
trusses 
North Tonawanda Newport News 
Melrose Park West Virginia 
Waukegan Wheeling Than 
Maine Cincinnati Wisconsin Montvi 
Portland Cleveland Janesville arc wel 
S. Portland Youngstown Port Washington by 147 
Classification (c) Yale 
Cities which are revising their Codes and have welding under con long, 1 
sideration. 
Alabama New York Pennsylvania 
Birmingham New York City Philadelphia 
Falls Pittsburgh Seve 
. Chicago Utica Texas Ry Co 
Houston 
Maryland Oregon Wisconsin 
Baltimore Portland Milwaukee 
Reported List of Welded Structures by States Thir 
ir 
CALIFORNIA Co., W; 


ha 
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A 60,000 sq. ft. automotive shop for the Associated Oil Co. at Emery- 
ville, Cal., erected in 1928.* 


All are welded addition to Forest Lawn Mausoleum, Glendale, Cal. 
Pacific Coast Iron & Steel Co., contractors. Includes heaviest welded 
truss thus far built, 95-ft. span, 18 ft. high. Maximum chord stress 
nearly 1,000,000 Ib.+ 


Six-story addition to Pacific Mutual Life Insurance Building, Sixth 
Street, Los Angeles, Cal. Consolidated Steel Corp., 1929. Field connec- 
tions welded, except minor joints, which were bolted.+ 


ilding 
rected 


a Twelve-story office building, Southern California Edison Co., Los Ange- 
les, Cal., by Consolidated Steel Corp. Work now starting. 75 to 80 per 
cent are welded, balance shop riveted. Very large wind and earthquake 


bending stresses at column connections. About 3000 tons of steei.+ 


One-story warehouse, 100 ft. wide, 220 ft. long, with a 10-ft. lean-to 
on one side, are welded in 1928 for Capital Rice Mills, Sacramento, Cal. 
Building has two main aisles on steel columns supporting roof trusses 
with 50-ft. spans.* 


CONNECTICUT 


Shop building, 42 ft. long, 66 ft. wide, connecting existing Building 44 
and 45 at Bridgeport, Conn., plant of General Electric Co. Has four 
trusses of 64-ft. span, supported on steel columns. Fabricated by Ameri- 
ia can Bridge Co. Elected by Leak & Nelson Co., Bridgeport. Built 1928.* 
Thames River Steam Power Plant of Eastern Connecticut Power Co., 
Montville, Conn., provided in 1929 with additional steel wind bracing 
arc welded by United Engineers and Constructors. Building 60 ft. wide 
by 147 ft. long.* 


Yale University Library, New Haven, Conn., 150 ft. wide by 220 ft. 
long, 150 ft. high; supports for book stacks are welded. Built 1928.* 


ia FLORIDA 

Several one-story garages and other buildings, up to 117-ft. spans, arc 
welded by Arch Engineering & Construction Co., of Orlando, Fla. In- 
cludes packing plant 80 ft. by 225 ft., are welded for Seaboard Airline 
Ry. Co. at Winter Garden, Fla.; also a packing house 117 ft. by 202 ft.* 


IDAHO 


Thirteen roof trusses of 50-ft. span; are welded, 1929, Hecla Mining 
Vo., Wallaee, Idaho.* 

‘Information supplied by Prof. F. P. McKibben. 

tinformation supplied by G. D. Fish. 


| 
nuary 
| 
n 


68 JOURNAL OF THE A. W. S&S. [January 1930 ] 
ILLINOIS Stee 
Detroi 
Roof trusses over West Yard at Decatur, Ill., plant of Mississip)j 
Valley Structural Steel Co. Span, 84 ft.; both shop work and field splices Wel 
welded.* Telept 
Mill Building, one story, built by C. B. & Q. R. R. at Eola, Iil.* Add 
Warehouse for materials of Chicago District Plant of Mississippi Va) a 
ley Structural Steel Co. at Melrose Park, Ill. Trusses, columns and crane 
columns are all welded. Crane, 20-ton capacity; span, 84 ft. Dimensions 
of building, 135 ft. by 340 ft.* a 
ui 
Two one-story buildings at Waukegan, Ill. Built by General Boiler (Co. Di 
Co.; one 25 ft. by 85 ft., the other 25 ft. by 50 ft.* ‘ 
00 
Valley 
MAINE 
Six: 
Office and theater building in Portland, Me., has are welded stelf Stee] ' 
struts; built 1928 by Lehigh Structural Steel Co. of Allentown, Pa.* tubule 
One-story factory building, arc welding, 1928, by Maine Steel Prod- oy 
ucts Co., South Portland, Me.; erection and welding supervised by Man- 
chester Engineering Co., Manchester, N. H. Building 60 ft. by 200 ft. 
with connecting ell 25 ft. by 80 ft. Main building has one aisle 44 ft. 
wide with five-ton crane, and one side aisle 16 ft. wide with two-ton Six. 
traveling hoist. Roof trusses and all other steel arc welded. No rivets@® Atlan 
or bolts used.* wide, 
colum 
MASSACHUSETTS three 
Shop Building No. 38 at Pittsfield, Mass., plant of General Electric Co. Pillin 
Width, 60 ft.; length, 270 ft. Three stories in part; one and two stories | 
elsewhere. Fabricated and erected 1928 by American Bridge Co.* Rig 
heigh’ 


MICHIGAN 


One-story building constructed in Detroit, Mich., for Barnes Wire 


Fence Co. This structure was entirely field welded; no bolts or rivets Tw. 
were used.* Co., ] 
2 Work 

Steel frame of 25-story addition welded to original steel building of 
First National Bank Building in Detroit, Mich., 1927.* He: 
had e 
Fifteen-story steel frame addition to J. L. Hudson Co. Department@] jin, . 
Store, Detroit, Mich. Has steel frame of 12 lower stories welded MM t, \, 
existing building of same owner.* plates 
‘Steel frame of 12-story addition welded to originai steel building of Ste 


People’s Outfitting Co., Detroit, Mich.* — 


*Inf 


*Information supplied by Prof. F. P. McKibben, . 
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Steel frame of four-story addition welded to original steel building of 

_ [Detroit Trust Co.* 

38ippi 

plices Welding employed in some connections for addition to Michigan Bell 

Telephone Building in Detroit.* 


Additional floor welded in between original roof and original top floor 
y of Crowley Miller & Co. Department Store, Detroit.* 
i Val 
crane 
1sions MISSOURI 
Building at St. Louis, Mo., plant of Mississippi Valley Structural Steel 


oilers Co. Dimensions, 30 ft. by 50 ft. All shop work welded; field work bolted.* 


Roof trusses over West Yard at St. Louis, Mo., plant of Mississippi 
Valley Structural Steel Co. Span 78 ft.* 


Six-story building of brick and concrete built 1927-1928 by Columbian 
Steel Tank Co. for their own use in Kansas City, Mo., has a roof of welded 
tubular construction. Roof is 93 ft. by 120 ft., supported on modified 
bowstring welded trusses with spans of 42 ft. from center column to each 


steel 


side wall.* 
Man- 
00 ft. NEW JERSEY 
44 ft. 
wo-ton Six-story steam power house of Chalfont and Haddon Hall hotels, 
rivets Atlantic City, N. J., built 1928 by Bethlehem Steel Co. Building 72 ft. 
wide, 79 ft. long, 150 ft. high. Steel tonnage, 541. All shop work on 
columns welded. All field connections of beams and girders at or within 
three feet of columns electrically welded, as were all column splices, and 
“a connections of new steel beams to steel columns in an adjoining building. 
‘ic CoM Filling-in beams bolted.* 
stories 
Eight-story existing Bamberger Building, Newark, N. J., increased in 
height and existing columns strengthened by are welding in 1929.* 
Wire New YorRK 
rivets Two-story and basement bank and office building. Tonawanda Power 
Co. North Tonawanda, N. Y., completely welded by Fort Pitt Bridge 
ing of Works, 1928, 207 tons of steel.+ 
Heavy shop building, No. 49, General Electric Co., Schenectady, N. Y., 
had existing riveted crane runways strengthened and reinforced by weld- 
rtmen'll ing plate stiffeners to runway plate girder webs, by welding flange angles 
dea webs, cover plates to flange angles, and by welding additional flange 
plates,* 
‘ing of 


Steel floor at Hershey Chocolate Co., New York City, 24 ft. by 64 ft.* 


*Information supplied by Prof. F. P. McKibben. 
tInformation supplied by G. D. Fish. 
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Material shed building. Built 1920 by Electric Welding Co. of America 
in Brooklyn. Roof trusses, 40 ft. span; tested by Department of Build. 
ings, City of New York. Has traveling crane.* 


A 300-ton mill type building, 75 ft. by 260 ft. with a traveling crane 
erected by Carbide and Carbon Research Laboratories, Inc., in the plant 
of the Union Carbide Company, Niagara Falls, N. Y., 1929.++ 


OHIO 


Garage building, Canton, Ohio, for Peerless Auto Sales Co. Two stories 
and basement. Building is 100 ft. by 150 ft.* 


Roof trusses, oxy-acetylene welded at Cincinnati Prest-O-Lite plant in 
1926. Spans 27 to 48 ft.* 


A four-story retail store building, 60 ft. by 119 ft., erected by the 
Austin Company, Cleveland, built 1928. Arc welded. Steel tonnage 115. 
No rivets or bolts used in the steel frame.* 


Main factory building of the Lincoln Electric Co., Cleveland, Ohio. 
Consists of three stories and a basement and has vertical members welded: 
constructed in 1926. Building is 50 ft. by 130 ft.* 


Four stories added in 1928 to existing six-story Rose Building, Cleve- 
land, Ohio, and old columns strengthened by arc welding. Forest City 
Structural Steel Co., Cleveland, fabricated, erected and welded the build- 
ing.* 


Building at Youngstown, Ohio, built 1926 by Youngstown Welding Co. 
Dimensions, 70 ft. by 220 ft., carries traveling crane. All field erection 
welded; no bolts or rivets used.* 


PENNSYLVANIA 


One-story building, Derry, Pa., built 1927 for Westinghouse Electric é 
Manufacturing Co., by Jones & Laughlin Steel Corp. Dimensions of 
building, 150 ft. by 460 ft., with a wing; 336 tons of steel.* 


One-story building at East Pittsburgh Works of the Westinghouse Co. 
Built 1926 and 1927; 40 ft. by 100 ft.* 


One-story garage at East Pittsburgh, Pa., by Westinghouse ©o., in 
1926; 60 ft. by 90 ft.* 


Addition to chemical laboratory of Westinghouse Co. at East Pitt: 
burgh, Pa.* 


Work now starting on welded building and supporting structure fo 


*Information supplied by Prof. F. P. McKibben. 
tinformation supplied by G. D. Fish. 
t+tInformation supplied by Linde Air Products Co, 
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Westinghouse automatic parking station at East Pittsburgh; 110 ft. high. 
125 tons of steel.+ 


Work now starting on group of three Westinghouse buildings, East 
Pittsburgh, Pa., one office type building 11 stories high, other buildings 
three stories and basement.t+ 


Group of buildings from 1 to 4 stories, involving over 1000 tons of 
steel, heavy floor construction and about 80 roof trusses, micarta plant of 
Westinghouse Co., North Trafford, Pa., 1929. Jones & Laughlin, con- 
tractor.+ 


Five-story building at Sharon, Pa., for Westinghouse Electric & Mfg. 
Co. Built 1926 by American Bridge Co. Live load, 300 lb. per sq. ft.; 
790 tons of steel; 70 ft. wide, 220 ft. long, 80 ft. high.* 


One-story building. Built at Sharon, Pa., for Westinghouse Electric & 
Mfg. Co., in 1926. Building 40 ft. by 102 ft.; 27 tons of steel. Crane 
runway for one-ton crane.* 


Shop Building No. 1, West Philadelphia, Pa., plant of General Electric 
Co. Approximately 1000 tons of beams, columns and trusses. Electrically 
welded, 1927-28. Shop, 136% ft. wide by 551 ft. long, with a wing. 
Trusses 58% ft., 77 ft., and 78 ft. spans. Has bridge cranes and wall 
cranes. Fabricated, erected and welded by American Bridge Company.* 


Rolling-mill building at East Pittsburgh plant of Westinghouse Electric 
& Mfg. Co., 80 ft. by 120 ft. Roof trusses made entirely of “T” shapes. 
Steel tonnage, 65.* 


State Armory, Kingston, Pa., had some braces inserted by arc welding 
in 1928,* 


Five-story county office building and court house at Norristown, Mont- 
gomery County, Pa., 800 tons of steel arc welded, 1929, in field by Mellon, 
Taylor and Hendrickson of Philadelphia. Building 58 ft. by 201 ft. 
Height, 94 ft.* : 


RHODE ISLAND 


One-story shop, 53 ft. wide by 72 ft. long, erected 1928 in Providence, 


R. 1., by Providence Steel & Iron Co. for its own use. Roof trusses, 53 ft. 
span.* 


TEXAS 


One-story garage at Dallas, Texas, built by Dallas Power & Light Co. 
Two units, each 16 ft. by 140 ft.* 


R- modeling of the Neiman-Marcus Building in Dallas, Texas. A four- 
story mercantile building adjoining an existing structure wherein the 


t] 


rmation supplied by G. D. Fish. 
‘mation supplied by Prof. F. P. McKibben, 
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connections to the existing structure and reinforcement of its steel were 
done by fusion welding.* 


Three large steel hangars for Houston, Texas, municipal airport. 
Each hangar’s arch steel frame is 75 ft. wide, 125 ft. long, and approxi- 
mately 50 ft. high. All steel was arc welded in 1928. No bolts or rivets 
used.* 


VIRGINIA 


New hotel building, 180 ft. high; 60 ft. by 72 ft.; built 1928 by Ameri- 
can Bridge Co. for Hotel Homestead, Hot Springs, Va. Eleven ful! 
stories in tower portion with smaller floors within sloping roof and cupola. 
“Tower flanked either side by six-story wings, 40 ft. by 47 ft., 560 tons of 
steel, arc welded in shop and field.* 


One-story steel frame building at Newport News Shipbuilding & Dry 
Dock Co., Newport News, Va. Building 63 ft. by 53 ft.; carries completely 
welded ten-ton fish belly crane.* 

WEST VIRGINIA 


Six-story new addition to Ohio Valley General Hospital, Wheeling, 
W. Va., erected by R. R. Kitchen Co., 1928, all field connections arc 
welded; shopwork riveted. Steel tonnage 150.* 


WISCONSIN 


Two additions, each a one-story building, welded to original building of 
Chevrolet Motor Co. at Janesville, Wis.* 


Two-story boiler shop at Schueter Boiler Works, Janesville, Wis. Build- 
ing 66 ft. wide by 86 ft. long. No bolts or rivets used.* 


Welded trusses in Building for Modern Power Device Co. at Port 
Washington, Wis.* 


*From information supplied by Prof. F. P. McKibben. 


The Building Code Committee 
of the 
American Welding Society 


invited other engineers to report existing or contem- 
plated welded structures. 
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Specifications for Welding 


Reprinted from Jan. 23, 1930, issue Iron Age 


Committees Discuss Ingot Iron Plate for Pressure Vessels, 


Welded Pipe and Steel for Welding 


ARIOUS groups of the main committee on steel of the American 

Society for Testing Materials met in Philadelphia, Jan. 15 to 17, to 
consider changes in existing specifications, new specifications, or to confer 
on test programs. 


Ingot Iron Plates for Pressure Vessels. 


One of the most important was the sub-committee on boiler steel, of 
which E. J. Edwards, engineer of tests, American Locomotive Co., 
Schenectady, N. Y., is chairman. This group has had under development 
for the past yéar a set of specifications for openhearth iron to be used 
for pressure vessel work. 


The need for such a specification was emphasized by the Boiler Code 
Committee of the American Society of Mechanical Engineers. The code 
committee was asked to approve the use of ingot iron for unfired pressure 
vessels, and since the materials specifications in the various sections of 
the boiler code are based on those of the American Society for Testing 
Materials, the latter body was requested to prepare adequate specifica- 
tions. It has seemed best, however, to enlarge the scope to include open- 
hearth iron of very low metalloid content, similar products containing 
copper and other alloying elements, and open-hearth irons containing 
rather higher carbon and manganese. Such materials are made in con- 
siderable tonnage by several American producers, and all seem adaptable 
for the purpose indicated. Specifications for this grade of material have 
therefore been drafted and were scrutinized by Mr. Edwards’ committee. 


Specifications for Fusion Welded Pipe 


Sub-committee IX on Steel Tubing and Pipe, acting on a request from 
the American Standards Association, discussed the advisability of work- 
ing up specifications for the various kinds of pipe which have recently 
invaded the field in competition with butt welded or lap welded pipe or 
seamless steel tubing. 


The Republic Steel Co., through L. B. Grindley, manager metallurgical 
department, Youngstown, Ohio, also presented evidence to show that pipe 
made by the electric resistance methods (Johnson patents) would pass all 
the tests required of lap welded or butt welded pipe in the “Standard 
Specification for Welded and Seamless Steel Pipe” (A 53-27), and re- 
quested that the wording should be amended to include the resistance 
welded product. 


In view of the conflicting competitive situation it was decided that more 
73 
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rapid progress could be made by organizing a number of groups each one 
charged with the responsibility of preparing specifications for a single 
variety of pipe; viz. (a) resistance welded, (b) hammer welded, (c) 
electric arc welded, (d) riveted and (e) lock-bar. The chairman, H. H. 
Morgan, Robert W. Hunt Co., Chicago, was therefore instructed to appoint 
the group leaders, and issue invitations to interested manufacturers and 
purchasers to participate in the work. 


Steel for Welding 


A sub-committee on steel for welding, under chairmanship of F. N. 
Speller, director department of metallurgy and research, National Tube 
Co., Pittsburgh, has had under consideration for the last two years a 
project for a specification whereunder low-carbon steel could be bought 
suitable for the manufacturer of piping, furniture and other products 
using fusion welded joints. Specifications for steel for forge or hammer 
welding already exist (A 78-27 and A 89-27). 


As the matter developed, however, it appeared impossible to compress 
the matter in a single specification for two principal reasons (a) the 
wide range of products being welded—sheets, pipe, plate, shapes, even 
rails—and (b) the rapid advances being made in the technique of welding 
and the equipment for welding. It was generally agreed that the difficul- 
ties in making a sound joint increased as the carbon in the steel in- 
creased, and that 0.25 per cent carbon represented approximately the 
present line of demarcation beyond which special methods or special skill 
would be required. Furthermore it was agreed that seaminess, gas in- 
clusions or other elements of quality have an important bearing on 
weldability into sound joints, yet these items have so far defied efforts 
to reduce them to specification. Lastly, it is known that the welding 
rod, and the technique of the welder play an important part—both 


matters which are being considered actively by the American Welding 
Society. 


Consequently it was decided to report back to the main committee on 
steel that the following American. Society for Testing Materials specifi- 
cations cover steel which has been very successfully welded in quantity 
by present commercial fusion-welding processes: 


A 7-24 Structural steel for bridges. 

A 9-24 Structural steel for buildings. 

A 10 and 11-24 Structural stee! for locomotives and cars. 

A 30-24 Boiler and firebox steel for locomotives. 

A 70-27 Boiler and firebox steel for staticnary service. 

A 78-27 Steel plates of structural quality for forge welding. 

A 89-27 Steel plates of flange quality for forge welding. 

A 83-27 Lap welded and seamless steel and lap welded iron boiler tubes. 
A 53-27 Welded and seamless steel pipe. 


A 106-29 Lap welded and seamless steel pipe for high temperature 
service, 
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A Job for Two Filler Materials. Acetylene Journal. (December, 1929), 
Vol. 31, No. 6, pp. 258-259. A working knowledge of every welding material 
and its proper application is essential for the job welder. 

Acetylene Welding Is Now Standardized; Details to Be Studied Further. 
G. O. Carter. Nat. Petroleum News. (Oct. 30, 1929) Vol. 21, pp. 145-146. 

America’s Latest Arc-Welded Gas Line. Petroleum Times. (London), (Oct. 
5, 1929) Vol. 22, p. 638. 

Application of Fiectric Are Welding. A. Churchward. Heat Treating and 
Forging. (October, 1929), Vol. 15, pp. 1304-1306. Recent progress in fabrication 
of metals by are welding is reviewed; description of apparatus by means of 
which globular formation of any electrode can be observed as well as effect 
of different kinds of current values with various arc lengths and electrodes 
with different coatings. 

Application of the Welding Process on the Boston and Maine. M. A. 
Thompson. (December, 1929) Vol. 1, No. 2, pp. 96-98. Part 1. Method of 
training the operators. Economies effected by using the cutting torch for 
scrapping old locomotives. 

Are-Welded Material Handling Equipment. N. Warshaw. Welding. (Decem- 
ber, 1929) Vol. 1, No. 2, pp. 91-95. How this process has influenced the sales, 
engineering and production departments. Method of selecting and training 
the operator. 

Arc Welded Pipe Joints are 75 per cent Efficient. The Iron Age. (Dec. 
17, 1929), Vol. 124, No. 24, p. 1578. 

Are Welding as a Substitute for Castings. J. F. Lincoln. New England 
Indus. Elee. Heating Conference Proc. (June, 1929), pp. 31-35. 

Arc Welding as an Aid in Manufacture of Metal Equipment. N. Warshaw. 
New England Indus. Elec. Heating Conference Proc. (June, 1929), pp. 36-38. 

Are Welding of Steel Buildings and Bridges. F. P. McKibben. American 
Institute of Electrical Engineers Journal. (May, 1929), Vol. 48, pp. 383-396. 

Arce Welding of Steel Frame Structures. G. D. Fish. New England Indus. 
Elec. Heating Conference Proc. (June, 1929), pp. 25-30. 
va ee eee Shop Floor Plates. Machinery. (London), (Oct. 3, 1929), 

ol. 35, p. 7. 

Are Welding Replaces Screwed Fittings in Much Refinery Equipment. C. 
M. Taylor. Nat. Petroleum News. (Nov. 13, 1929), Vol. 21, pp. 61-66. 

Atomic Hydrogen Welding Process. P. P. Alexander. Aero Digest. (Sep- 
tember, 1929), Vol. 15, p. 170. 

Auto Body Welding. J. W. Meadowcroft. (November, 1929), The Welding 
Engineer. Vol. 14, No. 11, pp. 49-52. Present day production methods in 
building all steel automobile bodies are due to perfection of resistance welding 
processes. 

Automatic Are Welding of Thin Sheets. W. L. Warner. Sheet Metal 
Worker. (Oct. 4, 1929), Vol. 20, pp. 652-655. 

Automatic Welding of End Play Liners on Locomotive Journal Boxes. 
Railway Journal. (November, 1929), Vol. 35, No. 11, pp. 19-20. 

Behavior of Welding Blowpipes with Change of Pressure Ratio Between 
Oxygen and Acetylene. A. Wallichs and O. Mues. (Das Verhalten der 
Schweissbrenner bei Aenderung des Druckverhaltnises Zwischen Sauerstoff 
oy Loonmmes Autogene Metallbearbeitung. (June 1, 1929), Vol. 22, pp. 

Bridges Welded in Field on Australian Railway. Engineering and Con- 
tracting. (December, 1929), Vol. 68, No. 12, p. 531. 

Building Up Worn Rail Ends. E. J. Shuler. The Fusion News. (December, 
192: ), Vol. 1, No. 6, pp. 9-11. Surface Welding the modern method. 

C \r-O-Flux Welding Process Speeds Mass Production. J. B. Green. Au- 
tom tive Industries. (Nov. 9, 1929), Vol. 61, p. 677. 

Choosing a Welding Process for Gasworks. Gas Engr. (London), (Novem- 

‘r. 1929), Vol. 16, p. 319 and 320. Comparison of various welding processes, 
wit description of type of equipment recommended. 
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Cutting with Oxygen. Welding Journal. (London), (September, 1929), 
Vol. 26, pp. 290 and 292. 

Development and Progress of Mechanical Gas Welding. J. L. Anderson. 
Int. Acetylene Assn. Proc. for meeting Nov. 14-16, 1929. pp. 198-218. 

Dry-Ice Tanks Made Tight by Welding. Welding. (December, 1929), Vol. 
1, No. 2, pp. 115-116. 

Effect of Tip Sizes and Pressures Upon the Economy of Cutting. J. J. 
Crowe and G. M. Deming. Int. Acetylene Association Proc. for meeting 
Nov. 14-16, 1929. pp. 219-240. 

Effective Gas Line Organization. Pipe Line News. (November, 1929), 
Vol. 1, No. 12, pp. 23-27. High pressure line shows effectiveness of careful 
planning. 

Electric Arc Cutting. A. Ramsay Moon. Mechanical and Welding En- 
gineer. (Oct. 20, 1929), Vol. 3, No. 10, pp. 348-356. Weld junction. Welding 
on steam boilers: Specification for electrodes. 

Electric Heating and Welding. The Iron Age. (Nov. 21, 1929), Vol. 124, 
No. 21, pp. 1387-1388. 

Electric Power Plants and Electric Are Welding. E. Rosenberg. 
Elektrizitatswirtschaft. (Oct. 1, 1929), Vol. 28, pp. 507-510. 

Electric Welding Finds Many Uses in Daily Refinery Operation. A. Church- 
ward. Nat. Petroleum News. (Oct. 30, 1929), Vol. 21, pp. 151-153. 

Electric Welding for Bridges. Modern Transport. (London), (Nov. 2, 
1929), Vol. 22, p. 6. 

Electric Welding in Ship Construction. G. Wahl. (Elektrische Schweissung 
im Schiffbau). Schiffbau. (Sept. 18, 1929), Vol. 30, pp. 436-438. 

Electric Welding of Oil and Gas Lines. H.C. Price. Oil and Gas Journal. 
(Oct. 8, 1929), Vol. 28, pp. 188, 302 and 305, 

Electrical Spot-Welder. J. W. Urquhart. Mech. World (London), (Oct. 
11, 1929), Vol. 86, p. 343. Advantages of electric spot welding are discussed; 
simplest forms of spot welder; water-cooled electrodes; factors to be observed 
regarding tips; clean surfaces; spot welding mechanically equal to riveting. 

Erection of Buildings and Other Structures by Electric Arc Welding, The. 
B. ea Nat. Elec. Light Assn. Bul. (September, 1929) Vol. 16, pp. 
593-595. 

Expansion in Long Pipe Lines. J. H. Pound. Pipe Line News. (November, 
1929), Vol. 1, No. 12, pp. 18-22. Effects caused by changes in temperature. 

Fabricated Construction. F. L. Ballard. Elec. Times. (London), (Nov. 7, 
1929), Vol. 76, pp. 765-769. Flame cutting and arc welding are fast revolu- 
= engineering production work; modern practice is reviewed and dis- 
cussed. ; 

Fabricated Direct Current Machines. R. S. Marthens and F. T. Hague. 
Iron and Steel Engineer. (November, 1929), Vol. 6, No. 11, pp. 592-597. 

Fabricated Steel Construction. Machy. (London), (Oct. 10, 1929), Vol. 
35, pp. 33-38. 

Fabricates Electrically Welded Steel Tubing in New Plant. A. H. Allen. 
Iron Trade Review. (Oct. 31, 1929), Vol. 85, pp. 1091-1093. 

Fabrication of Large Rotating Machinery, The. H. V. Putnam. Amer. 
Inst. Electrical Engineers Journal. (May, 1929), Vol. 48, pp. 382-385. 

Fabrication of Welded Piping Designs. Pub. by The Linde Air Products 
Co., 30 E. 42nd Street, N. Y. C. Contents—Procedure Control for Oxy- 
Acetylene Welding Line Joints in Steel or Wrought Iron Pipe. A procedure 
Control for the Fabrication of Oxwelded Pipe Fittings. Practical Hints. 
Templet Layout for Pipe Fittings. Tables for Estimating Costs. 

First Aid to Steel Welding—Thermit Welding. Welding. (December, 1929), 
Vol. 1, No. 2, pp. 110-113. The cost of making repairs to seven different 
heavy repair jobs and the savings effected. 

Flash Welding Simplifies Production. J. W. Meadoweroft. Iron ge. 
(Nov. 14, 1929), Vol. 124, p. 1803. Methods employed by E. G. Budd \fg. 
Co., in manufacturing all-steel automobile bodies by means of welding are 
described; all steel body made of 17 major parts instead of 300; spot welds 
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reduced from 1050 to 125 by coordinating design to new manufacturing 
nethod; paper presented before World Engineering Congress, Tokyo. 

Fusion Welding for Pressure Vessels. H. M. Longridge. Machy. Market. 
(London), (Sept. 27, 1929), No. 1508, pp. 883-884. 

Gas Welding Aluminum. W. A. Dunlap. The Welding Engineer. (October, 
1929), Vol. 14, No. 10, pp. 38-43. Welding properties of aluminum and its 
alloys. Importance of flux. Procedure for welding sheets and castings. 

Gas Welding Design and Erection on a 300-Ton Mill Building. H. M. 
Priest and H. H. Moss. Engineering News-Record. (Dec. 12, 1929), Vol. 
103, No. 24, pp. 928-931. Research building at Niagara Falls Plant of Union 
Carbide Company represents first major use of gas welding in structural field. 

Gas Welding in the Structural Field. H. H. Moss. The Welding Engineer. 
(December, 1929), Vol. 14, No. 12, pp. 39-42. Improvements in economies 
and quality of structural gas welding and cutting are possible by giving 
attention to fillet sizes, procedure and testing. 

Gas Welding Serves All Industries. The Welding Engineer. (November, 
1929), Vol. 14, No. 11, pp. 37-40. 

Gas Welding Shop Fabrication of a 300-Ton Mill Building. H. M. Priest 
and H. H. Moss. Engineering News-Record. (Dec. 19, 1929), Vol. 103, No. 
25, pp. 964-967. Equipment, layout and labor problems solved in fitting a 
structural steel fabricating shop for gas welding. 

High Pressure Gas Distribution in Welded Pipe Lines. C. M. Hendry. 
Pipe Line News. (July, 1929), Vol. 1, pp. 18-22. 

High > tae Welding. Arthur Bernard. The Fusion News. (December, 
1929), Vol. 1, No. 6, pp. 5-6. 

How to Weld Galvanized Iron. Sheet Metal Worker. (Sept. 20, 1929), 
Vol. 20, pp. 618-619. 

Industrial Applications of Oxy-Acetylene Welding. C. H. S. Tupholme. 
Mech. World (London), (Oct. 18, 1929), Vol. 86, pp. 371-372. 

Is the Boiler With Welded Seams Safe? Mechanical Engineering. (Decem- 
ber, 1929),-Vol. 51, No. 12, pp. 952-953. 

Kinks in Repairing Track. John H. Doerr. Electric Traction. (November, 
1929), Vol. 25, No. 11, pp. 598-599. Economical ways of using the oxy- 
acetylene torch in welding track. 

Largest Bronze Welding Job in Canada, The. W. A. Duncan. Canad. 
Machy. (Oct. 3, 1929), Vol. 40, pp. 74-76. 

Lead Welding Resists Corrosion. Acetylene Journal. (December, 1929), 
Vol. 21, No. 6, pp. 255-257. Many installations of lead to handle corrosive 
agents can be satisfactorily made with the lead welding torch if proper proce- 
dure is followed. 

Lining of Wrought-Iron Tanks with Aluminum Sheets. H. Holler. Auto- 
gene Metallbearbeitung. (Aug. 1, 1929), Vol. 22, pp. 216-218. Acid-con- 
taining tank, lined by means of aluminum hammer welding and use of oxy- 
acetylene torch, is discussed. 

Manufacturing and Standardization by Eye-Protective Glasses, The. Dr. 
W. a The Welding Journal. (November, 1929), Vol. 26, No. 314 
pp. 342- > 
Manufacturing of Welded Tubing by Means of Acetylene Welding. A. 
Wallichs and L. Kayser. Autogene Metallbearbeitung. (June 15, 1929), Vol. 
22, pp. 166-177. 

Metal-Are Welding in Germany. Lottman. Marine Eng. & Shipping Age. 
(October, 1929), Vol. 34, pp. 546-552. 

Nature of Job Dictates Welding Procedure. Canad. Machinery. (Oct. 3, 
1929) , Vol. 40, p. 76-84. 

a Texas Welded Line. Pipe Line News. (July, 1929), Vol. 1, pp. 17 
_ Notes on Modern Welding Practice. G. B. Moynahan. Heat. and Ventilat- 
ing. (October, 1929), Vol. 26, pp. 72-75. 

Oxy-Acetylene Cutting of Structural Steel. S. W. Miller. Int. Acetylene 
Assn. Proc. for meeting Nov. 14-16, 1929, pp. 94-110. 

‘ Oxy-Acetylene Tips. (December, 1929), Vol. 8, No. 5. Not Beyond Repair. 

“envi cing Evidence. Procedure Control Facilitates River Crossing. Use 
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Acetylene in Soldering. A Neat Repair. Hand Wrought Iron. In the |! ydro. 
Electric Industry. Suitable Device for Bending Plate. Big Iron Man from 
Birmingham. For Cutting Leather and Paper. Appropriate and Unbreak. 
able. To Withstand Heat and Pressure. With the Construction Gang. 

Oxy-Acetylene Welders Review Progress. The Iron Age. (Nov. 21, 1929), 
Vol. 124, No. 21, p. 1385. Pipe joints both in trunk lines and in industrial and 
office buildings, aircraft and steel fabrication, expand materially. 

Oxy-Acetylene Welding of Copper. W. A. Hibbard. Acetylene Journal. 
(December, 1929), Vol. 31, No. 6, pp. 250-252. The ever-increasing use of 
copper and the new alloys recently developed make knowledge of correct 
welding procedure essential to the designer and fabricator. 

Pipe Line Connections Made Without Shut-Down by New System. P. 
Wagner. Nat. Petroleum News. (Oct. 9, 1929), Vol. 21, pp. 75-76. 

Preheating Arrangements in Welding. P. Gibbons. Mech. World (London), 
(Oct. 18, 1929), Vol. 86, p. 369. 

Pressure Tests on Electric Welded Steel Pipes. T. Nishihara. Sec. of Mech. 
Engrs. Jnl. (Tokyo), (September, 1929), Vol. 32, pp. 353-392. (In Japanese). 

Production of Tubes by New Methods. F. Owesny, Jr. Blast Furnace and 
Steel Plant. (October, 1929), Vol. 17, pp. 1505-1506. 

Protective Welding Glasses. J. W. Forest. The Fusion News. (December, 
1929), Vol. 1, No. 6, pp. 7-8. 

Repair of Marine Boilers by Autogenous Welding. M. Lebrun. Bul. 
Technique du Bureau Veritas. (August, 1929), Vol. 11, pp. 175-176. 

Rigidity of Railroad Track with Welded Rails. S. Wildt. Teknisk Tidskrift. 
(Vag och Vattenbyggnadskonst), (July 27, 1929), Vol. 59, pp. 87-91. 

Rolled Steel in the Construction of Electrical Machines. H. G: Reist. Gen- 
eral Electric Review. (November, 1929), Vol. 32, No. 11, pp. 597-601. 

Safety First Consideration in Heavy Plate Welding. F. G. Sherbondy. 
Nat. Petroleum News. (Oct. 30, 1929), Vol. 21, p. 178. 

Salvaged Pipe as a Building Material. H. L. Kauffman. Amer. Contractor. 
(Nov. 9, 1929), Vol. 50, pp. 16-17. 

Sees Expanding Applications in Welding with Oxy-Acetylene. Iron Trade 
Review. (Nov. 21, 1929), Vol. 85, pp. 1312-1317. 

Speed Welding with Automatic Machines. A. Aird and A. Horn. Mechan- 
ical and Welding Engineer. (Oct. 20, 1929), Vol. 3, No. 10, pp. 329-334. 

Spot Welding Aluminum. W. A. Dunlap. The Welding Engineer. (Decen- 
ber, 1929), Vol. 14, No. 12, pp. 37-38. 

Strength and Quality of Older and Newer Bell Joints and Recommenda- 
tions for Proper Welding. F. Weckwerth. Archiv. fur das Eisenhuttenwesen. 
(September, 1929), Vol. 3, pp. 185-198. 

Structural Steel Welding. F. P. McKibben. General Electric Review. 
(November, 1929), Vol. 32, No. 11; pp. 622-625. Paper delivered at the World 
Engineering Congress in Tokio, Japan, Oct. 29-Nov. 7, 1929. 

Structural Welding in Omaha. The Welding Engineer. (November, 1929), 
Vol. 14, No. 11, pp. 41-44. 

Studies in Structural Welding. Leaflets published by The Lincoln Electric 
Co., Cleveland, Ohio. 

Tests of Oxwelded Joints in Steel Pipe. Canad. Engr. (Oct. 22, 1929), Vol 
57, pp. 649-671. 

The Fusion News. (December, 1929), Vol. 1, No. 6. High Speed Welding, 
by Arthur Bernard. Protective Welding Glasses, by J. W. Forest. Building 
Up Worn Rail Ends, by E. J. Shuler. 

The Fusion News. (January, 1930), Vol. 1, No. 7. A Study of Penetration, 
by J. B. Green. Welded Crane Fabrication, by W. G. Wehr. Welding Proves 
Itself Again. 

The Welder. A Bi-Monthly Magazine Devoted to Electric Are and Oxy- 
Acetylene Welding. Published by Alloy Welding Processes, Ltd., Ferry Lane 
Works, Forest Road, London. 

Thermit Welding in Steel Mills. J. H. Deppeler. Iron Trade Review. 
(Oct. 31, 1929), Vol. 85, pp. 1096-1097. Also The Iron Age. (Nov. 7, 1929), Vol. 
124, pp. 1232-1234. 

Training of Welder Mechanics by Universal Air Lines. Paul D. !’aine. 
Acetylene Journal. (December 1929), Vol. 31, No. 6, pp. 253-254. 
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January a 
‘HB two Methods for Developing Good Welders. Charles Kandel. Welding. 
(December, 1929), Vol. 1, No. 2, pp. 106-109. 


e Hydro. Using the Electric Arc to Weld Cast Iron. A. R. Allard. Iron Trade Re- 


an from 
; ; ww. (Oct. 17, 1929), Vol. 85, pp. 969-972. 
pabem: Using the Electric Arc Process to Weld Cast Iron. A. R. Allard. Iron 
| 1999) [Mfrade Review. (Nov. 14, 1929), Vol. 85, pp. 1250-1252. 
trial anda Weld Tests Simplified. F. G. Tatnall. The Welding Engineer. (December, 


1929), Vol. 14, No. 12, pp. 43-45. 

Welded Heating and Power Piping. J. H. Zink. Int. Acetylene Assn. Proc. 
or meeting Nov. 14-16, 1929, pp. 255-280. 

Welded Joints Used in Long Oil Pipe Line. Engineering News Record. 
(Dec. 12, 1929), Vol. 108, No. 24, p. 927. 
Welded Pipe Construction. A. Hilpert and O. Bondy. V. D. I. Zeit. (June 
15, 1929), Vol. 78, pp. 805-810. 

Welded Power Plant Piping. G. F. Walker. The Welding Engineer. (No- 
vember, 1929), Vol. 14, No. 11, pp. 43-44. 
Welded Steel Trusses as Falsework for Reinforced Concrete Bridge. G. 
0. Thomas. Mechanical and Welding Engineer. (Oct. 20, 1929), Vol. 3, 
No. 10, p. 346. 
Welded Wrinkle Joints Cut Down Slack in Pipelines. P. Wagner. Nat. 
Petroleum News. (Oct.°30, 1929), Vol. 21, pp. 219 and 221. 
Welding—Its Future. Bennett Chappel. Acctylene Journal. (December, 
1929), Vol. 31, No. 6, pp. 244-245. 
Welding Brake-Beam Fulcrums in a Forging Machine. Machy. (London), 
(Sept. 26, 1929), Vol. 34, p. 829. 

Welding Copper and Its Alloys. Ira T. Hook. The Welding Engineer. 
(November, 1929), Vol. 14, No. 11, pp. 45-47. 

a in America. E. A. Atkins. Elec. Rev. (London), (Nov. 8, 1929), 
Vol. 105, p. 835. 
Welding in Domestic Refrigeration. F. E. Sellman. Int. Acetylene Assn. 
Proc. for meeting Nov. 14-16, 1929, pp. 135-141. 
Welding in Switzerland. C. F. Keel. Int. Acetylene Assn. Proc. for meeting 
Nov. 14-16, 1929. 
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mn Trade Welding in the Power Plant. W.H. Zorn. The Welding Engineer. (Decem- 
Mechan- Mt; 1929), Vol. 14, No. 12, pp. 33-36. 
2834 Welding is Aid to Progress in Auto Body Fabrication. J. W. Meadowcroft. 


Iron Trade Review. (Nov. 7, 1929), Vol. 85, pp. 1167-1169. 
Welding New Pods on to a Mill Rod by the Thermit Process. O. Granowski. 
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A Reduction 
in Long Distance 
Telephone Rates 


An Advertisement of the 
American Telephone and Telegraph Company 


On January I, 1930, there is effective a reduction in 
various long distance telephone rates in the Bell Sys- 
tem which on the present volume of calls means a 
saving of more than $5,000,000 a year to the tele- 
phone-using public in the United States. This is the 
fourth reduction in long distance rates within a little 
more than three years. On October 1, 1926, they 
were reduced by $3,000,000. On December 1, 1927, 
a reduction of $1,500,000 went into effect. On February 
1, 1929, there was a reduction of $5,000,000. 


THESE REDUCTIONS are in accordance with the aim 
of the Bell System to continue to furnish the best 
possible telephone service at the least cost to the pub- 
lic. Earnings must, of course, be. sufficient to permit 
the best possible telephone service at all times and to 
provide a reasonable payment to stockholders with 
an adequate margin to insure financial safety. Earn- 
ings in excess of these requirements will either be 
spent for the enlargement and improvement of the 
service, or the rates for the service will be reduced. 
This is fundamental in the policy 
of the management. 


Our Advertisers Are Supporting the Society. 
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